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Blood  corpuscles  after  exposure  to  Osraic-acid  fumes  ; 
one  white  cell  is  seen,  with  numerous  fibrinous?  threads, 
dotted  with  plasma  particles. 


The  protoplasts  in  fig.  3 having  increased  in  size  and 
become  spherical,  motionless  and  more  or  iess  distinctly 
vacuolated. 


Escape  of  the  contents  of  the  motionless 
with  the  appearance  of  hyaline  capsules  and 
tion  of  spherical  aggregations  of  granules. 
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corpuscles,  Appearances  resulting  from  the  disintegration  of  thi 

the  forma-  protoplasmic  bodies. 


Fig.  2. 

Protoplasmic 


bodies 
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The  smaller  portions  of  active  protoplasm  resulting 
from  the  subdivision  of  tbe  bodies  in  fig.  2. 
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crawling  out  of  the  clot. 


CHANGES  OCCURRING  IN  PREPARATIONS  OF  THE  BLOOD  IN  CHOLERA. 


Lithographed 


,n  Colors  at  the  Surveyor  General’s  Office,  Calcutta,  September  1872. 


MICROSCOPICAL  & PHYSIOLOGICAL  RESEARCHES 


INTO  THE 

NATURE  OF  THE  AGENT  OR  AGENTS  PRODUCING 

CHOLERA.* 

BY 

T.  R.  LEWIS,  M.B.,  and  D.  D.  CUNNINGHAM,  M.B. 


INTRODUCTION. 

In  tlie  Instructions  issued  by  tbe  Army  Sanitary  Commis- 
sion for  the  conduct  of  this  enquiry,  particular  stress  is 
laid  on  the  importance  of  accepting  no  statement  bearing 
on  the  question  of  the  mode  of  origin  and  diffusion  of  cho- 
lera as  proven,  no  matter  how  distinguished  the  authority 
on  which  it  may  have  been  made,  until  an  opportunity  oc- 
curred for  verifying  it  for  ourselves.  It  has  been  our  en- 
deavour to  adhere  strictly  to  this  injunction,  and  we  have 
therefore  gone  over  ground  on  which,  under  other  circum- 
stances, might  have  been  considered  unnecessary  for  us  to 
enter.  This,  however,  we  do  not  by  any  means  regret,  as 
the  experience  gained  by  such  a training  has  more  than 
compensated  for  the  time  and  labour  expended  on  it.  It 
has  obliged  us  to  be  more  on  our  guard  than  we  might 
otherwise  have  been,  especially  in  connection  with  observa- 
tions that  have  been  authoritatively  put  forth  regarding 
some  low  forms  of  life,  and  of  the  interpretations  which 
have  been  made  concerning  the  effects  of  various  experi- 
ments on  lower  animals. 

We  do  not  for  a moment  expect,  nor  do  we  wish  that 
our  own  observations  should  be  accepted  in  a different  spirit ; 

* Being  one  of  the  Appendices  to  the  eighth  Annual  Report  of  the  Sanitary  Commis- 
sioner with  the  Government  of  India. 
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on  the  contrary,  we  should  be  glad  to  see  them  practically 
tested  by  those  who  have  the  opportunity  of  doing  so.  The 
observations  here  recorded  are  submitted  as  facts ; in  no 
instance  has  an  observation  been  included  which  had  not 
been  witnessed  by  both  of  us ; any  observation  one  may 
have  made,  which  had  not  been  verified  by  the  other,  has 
been  allowed  to  stand  over.  The  interpretation  which  we 
have  ventured  to  put  on  some  of  these  observations  may 
of  course  be  erroneous,  but  the  facts  have,  to  the  best  of 
our  ability,  been  accurately  recorded,  so  that  no  one  need 
be  led  astray  by  any  faulty  inferences  of  ours. 

We  have,  as  far  as  possible,  carefully  avoided  the  in- 
troduction into  the  text  of  any  descriptive  terms  involving 
the  acceptance  of  a theory,  although  it  would  have  been  in 
some  cases  very  convenient  to  have  adopted  some  of  the 
ingeniously  coined  words  lately  admitted  into  our  me- 
dical vocabularies.  To  the  authors  of  some  of  the  terms 
which  we  have  employed  we  are  particularly  indebted,  and 
we  wish  specially  to  acknowdedge  the  aid  we  have  received 
from  a study  of  the  writings  of  Professors  Beale,  Burdon 
Sanderson  and  Bastian. 

Our  report  has  been  divided  into  three  parts  ; the  first 
containing  a description  of  the  microscopical  appearances  of 
the  blood  in  cholera ; the  second  giving  an  account  of  a 
series  of  experiments  on  the  action  of  solutions  of  organic 
matter  from  various  sources  and  in  various  stages  of  de- 
composition on  living  animals ; and  the  third,  on  the  effect 
of  section  of  certain  nerves. 


PART  I. 

MICROSCOPIC  EXAMINATIONS  OE  HUMAN  BLOOD. 

A. — Results  of  microscopic  examinations  of  the  blood  in  cholera, 
together  with  a description  of  the  methods  adopted. 

Although  results  of  careful  examiuations  of  the  chemi- 
„ cal  characters  of  the  hloocl  in  cholera 

continuous  examinations  of  have  been  frequently  made,  investi- 
gation of  the  microscopic  characters 
presented  by  it,  and  more  especially  of  the  changes  and 
developments  occurring  in  it  when  removed  from  the  body, 
has  been  comparatively  neglected.  As  the  subject  is  one 
of  very  great  importance,  and  is  daily  becoming  more  so 
on  account  of  the  ideas  now  prevalent  regarding  the  disease, 
it  has  been  carefully  investigated,  and  the  general  results, 
attained  from  numerous  series  of  experiments,  are  briefly 
stated  below.  Any  system  of  examination  not  allowing  of 
prolonged  and  continuous  study  of  individual  specimens  of 
blood,  as  well  as  of  exact  observation  of  their  characters 
when  first  removed  from  the  body,  is  necessarily  unfitted  to 
furnish  trustworthy  information,  and  before  entering  on  the 
subject,  it  became  necessary  to  devise  means  suited  to  the 
attainment  of  both  these  ends. 

The  requirements  of  the  case  appeared  to  be  sufficiently 

Method,  .dopted  for  the  met  in*!le  following  Way.  For  PUT- 

bfJSddiate  examiaation3  of  poses  of  immediate  examination,  spe- 
cimens of  blood  were  placed  under 
thin  covering-glasses,  individual  specimens  being  prepared 
without  any  re-agent,  mounted  in  acetate  of  potash  after 
exposure  to  the  vapour  of  a two  per  cent,  solution  of  osmic 
acid,  or  mounted  in  acetate  of  potash  or  acetate  of  soda 
without  previous  exposure  to  the  osmic  fumes. 

Tor  continuous  observations  on  the  changes  taking  place 
, . in  the  blood  after  its  removal  from 

. ine  advantages  of  employ- 

exa mina u o ns  for  continuoU3  the  body,  wax-cells  were  employed. 

A small  drop  of  blood  having  been 
received  on  the  centre  of  a carefully  cleaned  covering-glass, 
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The  air  contained  in  such 
cells  sufficient  for  develop- 
mental purposes. 


the  latter  was  pressed  down  on  the  wax-cell  and  hermetically 
sealed.  The  cell  was  deep  enough  to  prevent  the  blood  com- 
ing in  contact  with  the  slide,  and  therefore  allowed  of  its  free 
exposure  to  the  included  air. 

This  form  of  wax-cell  is  a modification  of  that  employed 
by  Strieker  in  similar  investigations  on  the  blood,  and  is 
identical  with  that  described  by  Berkeley  as  specially  adapted 
for  observations  on  the  development  of  fungi.  The  great 
advantage  of  the  method  is,  that,  when  once  the  specimens 
have  been  carefully  sealed,  large  numbers  of  cells  may  be 
retained  in  perfect  condition  for  examination  without  calling 
for  the  employment  of  the  moist  chamber  and  its  inherent 
fallacies,  arising  from  the  constant  possibility  of  the  intro- 
duction of  extraneous  elements  into  the  material  under 
observation.  The  effect  of  any  such  cells  in  facilitating 
observation  may  be  judged  of  by  the  fact  that  by  their  means 
specimens  of  blood  have  been  kept  in  a condition  for  con- 
tinuous observation  for  nearly  three 
months  at  a time.  That  sufficient 
air  is  included  in  them  to  allow  of 
developments  taking  place  in  the  isolated  droplet  of  blood 
may  be  demonstrated  by  the  results  of  certain  observations 
to  be  hereafter  referred  to. 

The  specimens  of  blood  during  life  were  generally  derived 

The  samples  of  blood  where  tbe  P°int  °f  0ne  °f  the  fingers 

and  how  obtained.  of  the  patient  (which  had  been  care- 

fully washed  with  spirit  or  clean  water  and  thoroughly  dried) 
by  pricking  it  with  a needle.  Those  after  death  were  usually 
obtained  from  one  of  the  chambers  of  the  heart. 

Having  briefly  explained  the  methods  which  have  been 
adopted  in  carrying  out  these  observations,  we  now  proceed 
to  a description  of  the  results  obtained  under  these  con- 
ditions. 

1. — Appearances  presented  by  the  blood , when  treated  with 
osmic  acid  and  acetate  of  potash. 

The  red  corpuscles  appeared  unaltered  in  most  cases ; in 

„ one  or  two,  they  conveyed  an  undefined 
Osmic  acid  preparations  of  yjL±  . 5 p -n 

cholera  blood.  impression  of  softness.  Jbew  leuco- 

cytes were  present  as  a rule,  but  in  one  specimen  they  weie 
present  in  some  numbers,  along  with  other  cells  of  considerably 

larger  size  and  extremely  delicate 
chToieera^Ke  ottaffieT^  in  outline,  and  structure.  Not  the 
ing  life,  but  faintest  trace  of  bacteria  was  detected 
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in  any  instance,  although  they  were  carefully  searched  for 
under  powers  ranging  from  the  £ to  the  TV  a immersion .* 
There  were,  however,  as  a rule,  numerous  specimens  of 

numerous  particiea  of  bio-  minute  irregularly  rounded  bodies 
plasm  are  present.  giving  a refraction  like  that  of  the 

leucocytes,  and  varying  considerably  both  in  size  and  form. 
They  occurred  sometimes  in  little  patches  or  heaps,  and  in 
other  cases,  were  irregularly  scattered  over  the  field.  No 
structure  could  he  detected  in  them,  and  they  appeared  to 
he  mere  fragments  of  bioplasm  (See  Plate;  Pig.  1). 

All  these  bodies,  red  cells,  leucocytes  and  minute  biop- 
lasts, were  spread  out  in  a medium  precisely  similar  to 
that  observed  in  normal  blood,  when  prepared  with  osmic 
acid,  almost  homogeneous,  in  some  places  very  finely  mole- 
cular, and  marked  by  faint  delicate  curved  lines. 

Preparations  of  blood  obtained  after  death  and  treated 
in  the  same  way  presented  precisely  the  same  features.  The 
only  characteristic  distinguishing  them  from  the  most  healthy 
blood,  was  the  presence  of  numerous  bioplastic  fragments 
described  above,  and  even  this  did  not  appear  to  be  constant. 
Any  discussion  of  the  probable  nature  of  these  bodies  will 
be  better  deferred  until  a description  of  the  changes  oc- 
curring in  the  blood  have  been  described. 

Specimens  of  blood  to  which  no  re-agent  had  been 
* , , added,  and  others  treated  with  acetate 

Appearance  of  the  blood  n . , , , „ , , 

■with  and  without  the  addi-  of  potash  or  acetate  ot  socla,  only 

tion  of  re-agents.  „ , , , , , . , , / 

diflered  from  those  treated  with  osmic 
acid  in  showing  the  minute  bioplastic  bodies  less  constantly 
and  distinctly. 

2. — Appearances  presented  by  specimens  of  blood  in  wax-cells . 

When  examined  immediately  after  preparation,  these, 

as  a rule,  presented  nothing  note- 
worthy or  in  any  way  characteristic. 
In  one  or  two  instances  the  serum 
was  stained  with  the  colouring  matter  of  the  red  corpuscles, 
but  in  general  it  was  perfectly  clear,  free  of  staining  and 
molecules  or  particles.  The  serum  at  first  appeared  as  a 
very  narrow  ring  around  the  corpuscles,  but,  as  a rule,  this 
rapidly  widened  as  the  mass  of  the  latter  contracted,  and 

* Latterly  a fa  objective  by  Powell  and  Lealand  was  employed,  but  we  confess  that, 
notwithstanding  the  most  careful  corrections  being  made  for  thickness  of  covering-glass, 
&c.,  we  found  it  practically  inferior  to  the  J and  fa  a immersion  of  Ross.  We  are, 
however,  in  daily  expectation  of  a fa  objective  by  the  former  distinguished  makers,  a glass 
having  the  reputation  of  being  the  most  perfect  hitherto  constructed. 


Description  of  the  blood  in 
wax-cells  when  perfectly  re- 
cent. 
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ultimately  it  formed  a wide  clear  area  of  fluid  around 
the  clot.  The  number  of  white  corpuscles  at  first  visible 
was  small  and  not  noteworthy,  but  with  the  formation  of 
the  ring  of  clear  serum  a series  of  most  remarkable  pheno- 
mena gradually  presented  itself.  Normal  sized  white 
corpuscles  began  to  migrate  into  the  fluid,  but  in  addition 
to  these,  and  in  far  greater  numbers  and  activity,  were  much 
larger  and  more  delicate  bioplastic  bodies ; cells  they  were 
not,  for  they  had  not  at  this  time  the  faintest  differentiation 
of  wall,  contents,  or  nucleus.  They  were  simply  masses  of 
fluid  bioplasm — bioplasm  so  fluid  and  diluted  as  in  many 
instances  to  be  almost,  if  not  entirely,  indistinguishable  by 
refraction  from  the  surrounding  medium.  Again  and  again, 

And  the  changes  which  has  a patch  of  scattered  granules 
gradually  take  place  m it.  been  noted  moving  in  unison  across 

the  field,  and  only  after  prolonged  examination  and  most 
careful  management  of  the  light  has  it  appeared  that  the 
individual  granules  were  really  included  in  a portion  qf 
bioplasm  and  were  moved  by  its  movements  only.  Gradual- 
ly the  consistence  of  these  large  bioplastic  masses  appears 
to  increase,  and  they,  as  it  were,  grow  into  sight  (Tig.  2) . 
Their  movements  are  extremely  constant  and  free,  no  mere 
alterations  of  form,  but  free  progression,  along  with  such 
movements.  The  alterations  in  form  vary  extremely,  some- 
times consisting  of  the  emission  of  rounded  and  lobulated 
protrusions,  and  at  others  of  the  running  out  of  elongated 
slender  extensions  and  threads. 

Coincidently  with  the  appearance  of  these  bodies  in  the 

The  serous  spaces  in  the  marginal  serum,  others  of  a similar 
clot-  nature  may  be  observed  in  the  serous 

spaces  in  the  clot,  and  at  this  time  also,  in  some  cases,  an 
abundance  of  small  refractive  bioplasts  may  be  detected  in 
the  same  localities.  These  small  bioplastic  bodies  have 
seldom  been  seen  to  move  or  alter  form,  and,  save  slight 
increase  in  size,  have  not  been  observed  to  undergo  any 
change,  and  seem  shortly  to  disappear.  In  a few  instances 
also  the  interspaces  of  the  clot  are  occupied  by  very  delicate 
branched  fibrilbe,  but  this  is  by  no  means  a constant  or 
characteristic  phenomenon. 

The  question  here  arises,  are  these  large  masses  of 

bioplasm  the  results  of  very  rapid 
th^°ma!s^nof  Sasma*  which  new  development,  or  are  they  present 

have  crawled  out  of  the  clot.  ^ ^ &Qm  ^ bcginningj  but 

so  fluid  and  so  closely  approaching  the  surrounding  medium 
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in  density  as  to  be  indistinguishable  until  rendered  some- 
what firmer  by  changes  occurring  in  them,  induced  by  alter- 
ed temperature  of  the  medium  or  slight  chemical 


granular 


changes 
matter  ? 


in  it,  or  unless  they  come  to  contain 
At  the  close  of  an  hour  after  the  blood  has  been  drawn, 
they  are  to  be  found  in  abundance  crawling  free  in  the 
serum  and  issuing  from  the  edges  of  the  clot.  It  is  possible 
that  the  irregularly  rounded  particles  in  the  osmic  prepara- 
tions may  be  due  to  the  breaking  up  of  these  bodies,  and  the 
subsequent  condensation  of  the  substance  of  the  bioplastic 
fragments  resulting  from  the  rupture.  For  a short  time  the 
ring  of  serum,  and  the  serum  above  the  clot,  is  full  of  these 
large  irregular  masses  of  bioplasm,  moving  freely  in  all 
directions.  Soon,  however,  they  begin  to  sub-divide  and 
break  up  into  a second  generation  of  bioplasts  (Fig.  3). 
The  process  of  division  can  be  seen  most  distinctly,  some- 
times occurring  rapidly  and,  so  to  speak,  decisively ; whilst 
at  others,  after  the  two  secondary  bodies  are  widely  separat- 
Segmentation  of  the  biop-  ed,  and  only  connected  by  a very 
lasts-  slender,  barely  visible  thread,  one  is 

retracted  and,  as  it  were,  absorbed  into  the  mass  of  the 
other,  to  be  succeeded  by  one  or  more  similar  protrusions, 
ere  division  fairly  takes  place  ; the  serum  now  swarms  with 
multitudes  of  bioplasts  of  smaller  size  than  those  originally 
present,  but  resembling  the  previous  generation  in  their  deli- 
cacy of  outline  and  great  activity.  The  bioplasts  may  fre- 
quently be  observed  at  the  edge  of  the  rim  of  serum  crawling 
along  it,  and,  as  it  were,  moulded  to  the  curve  of  the 
marginal  fluid  (Fig.  3). 

The  period  of  extreme  activity  varies  considerably,  but, 
activity  of  as  a rule,  at  the  close  of  twenty-four 
hours  from  the  commencement  of  the 
observation,  only  a few  remain  freely  motile,  and  the 
majority  have  considerably  increased  in  size  (Fig.  4). 
wards  the  close  of  the  freely  moving,  amoeboid  period 
density  and  refractiveness  of  the  bioplasts  increase, 
there  is  an  increase  in  the  number  and  distinctness  of 
granules  contained  in  their  substance.  Many,  too,  in  place 
of  remaining  uniformly  granular,  begin  to  show  a tendency 
to  the  formation  of  one  or  more  nuclear  spaces  or  vacuoles 
(Fig.  4 ),  which  appear  as  bright  spots  surrounded  by  more 
or  less  defined  circles  of  granules.  As  the  movements  of 

the  bioplasts  diminish,  this  vacuo- 
lation  increases  in  distinctness,  and 


Duration 

bioplasts. 


of 


To- 

the 

and 

the 


Formation  of  vacuoles. 
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is  very  well  marked  when  they  have  fairly  ceased, which  they 
do  very  gradually;  changes  in  form  persisting  for  some 
time  after  the  cessation  of  free  locomotion.  As  the  move- 
ments cease,  the  majority  of  the  cells  also  assume  a more  or 
less  rounded  form,  a few  only  becoming  fixed  with  irregular 
or  lobed  outlines,  and  contemporaneously  they  tend  to 
accumulate  in  heaps  and  masses  of  varying  extent  (Fig.  4). 

The  preparation  in  this  stage  shows  a multitude  ofirregu- 

Aggregations  of  pus-iike  lar  masses,  composed  of  bodies  which 
cells-  vary  considerably  in  size,  and  which 

in  refractiveness  and  general  aspect  closely  resemble  pus-cells 
in  which  the  vital  movements  have  ceased.  The  vacuoles 
are  now  very  distinct  and  well  defined,  and  the  entire  body 
has  a denser,  ‘ plumper’  appearance  than  it  ever  had  before. 

Whilst  these  phenomena  have  been  taking  place  the 
serum  remains  quite  clear  and  free  of  bacteria  or  monads, 
and  the  only  change  which  occasionally  occurs  in  it  is  a 
certain  amount  of  staining,  due  to  the  escape  of  colouring 
matter  from  the  corpuscles  as  the  clot  begins  to  soften. 
The  preparation  having  reached  this  stage  may  remain 
unchanged  for  weeks,  the  serum  continuing  perfectly  fluid 
and  clear  throughout,  but  in  the  majority  of  cases,  the 

Further  changes  in  the  bioplasts  pass  on  to  further  changes, 
bioplasts.  The  exact  nature  of  these  changes 

varies  greatly  in  individual  preparations  and  in  the  indi- 
vidual bioplasts  of  the  same  preparation.  The  bioplasts  may 
gradually  break  up  and  disintegrate,  filling  the  serum  with 
molecular  flakes,  which  for  some  time  show  indications  of  the 
outlines  of  the  individual  masses  with  more  or  less  distinct- 
ness, but  ultimately  become  uniform.  Such  flakes  might  very 
readily  be  described  as  flakes  of  monads,  and  be  supposed  to 

May  break  down  into  arise  by  aggregation,  had  the  pro- 
monad-iike  colonies;  or  cesses  by  which  they  are  formed  not 

been  followed  out.  This  may  be  regarded  as  the  simplest 
method  of  termination  of  the  bioplasts,  but  there  are  others 
which  are  more  complex,  and  which,  inasmuch  as  they 
give  rise  to  very  different  appearances  in  individual  speci- 
mens of  blood,  must  be  clearly  distinguished  and  described. 
In  many  instances  there  appears  to  be  a certain  conden- 
sation of  substance  around  the  vacuole  or  vacuoles  so.  as 
to  leave  a more  fluid  ring  between  this  condensed  portion 
and  the  outer  margin  of  the  bioplast,  which  at  the  same 
time  assumes  more  or  less  clearly  the  appearance  of  a very 
delicate  cell  wall  (Fig.  5).  The  granules  contained  within 
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this  fluid  ling  now  take  on  an  active  swarming  motion 
exactly  resembling  that  observed  in  some  common  amoebae 
occurring  in  specimens  of  water,  and  in  the  cells  ol  many 
of  the  lower  algae.  The  movement  persists  for  some  time, 
and  then,  either  ceases  leaving  the  bioplast  apparently  in 
become  nucleated  cells”  same  condition  ill  which  it  was 
nCJlSft.Sn  previously,  or  the  outer  wall  of  the 
very  delicate  outer  wau.  cell  ruptures,  and  the  swarming 

granules  escape  (Fig.  5).  Once  beyond  the  parent  body 
and  free  in  the  fluid,  they  immediately  become  motionless, 
and  have  never  been  observed  to  move  again.  What  the 
nature  of  these  particles  is,  and  to  what  their  activity  is 
due,  remains  uncertain,  but  they  can,  at  all  events,  hardly  be 
regarded  as  bacterial  germs,  seeing  that  their  period  of 
activity  is  confined  to  the  period  in  which  they  are  still 
contained  within  the  parent  bioplast. 

The  result  of  the  escape  of  the  granules  is  to  convert 
the  formerly  uniform,  granular,  vacuolated  bioplast  into  a 
body,  consisting  of  a delicate  cell-wall  and  a nuclear  mass 
which  does  not  nearly  equal  the  cell-wall  in  circumference. 
This  mass  may  remain  more  or  less  centrally  situated,  or, 
as  more  frequently  occurs,  it  may  pass  to  one  or  other  side, 
and  may  then  escape  partially  or  even  entirely  from  the  cell- 
wall.  The  appearances  naturally  vary  with  the  nature  of 
the  process  which  has  taken  place.  In  those  cases  in  which 
the  nuclear  mass  remains  central,  the  entire  body  appears 
as  a bright  space  bounded  by  a dark  line,  and  containing 
^ a central  molecular  mass,  while  in 

Origin  of  the  “hyaline-  , . 

cells55  with  central  or  lateral  tilOSe  111  Wllicll  it  £OeS  to  the  S1C10 

or  escapes  through  the  cell-wall,  the 
bright  space  is  left  equally  sharply  defined  from  the  surround- 
ing fluid,  but  is  either  crescentic  or  quite  empty  and  circu- 
lar. Probably  the  most  common  appearance  is  that  of  a 
broad,  bright,  sharply  defined  crescent,  the  concavity  being 
formed  by  the  portion  of  the  nuclear  mass  which  is  still 
included  within  the  cell-wall,  while  the  rest  of  it  pro- 
trudes as  a rounded  mass  exterior  to  it  (Fig.  5.),  but 
empty  spaces  with  free  masses  of  granules  condensed  or 
scattered  in  various  degrees  arc  also  abundantly  present  at 
this  time.  This  escape  or  expulsion  of  the  contents  of  the 
cell  may  take  place  without  any  previous  formation  of  a 
nuclear  mass  and  motile  granules,  but  the  result  in  any  case 
is  ultimately  the  same,  and  a series  of  bright,  sharply  de- 
fined, more  or  less  empty,  hyaline  capsules  remains. 


JU 
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This  appearance  varies  with  tlicir  situation  : when  free 
in  the  fluid  they  come  out  as  pure  white,  flat  spaces  with  fine 
dark  outlines  ; whilst,  when  situated  among  the  corpuscles, 
they  are  usually  delicately  shaded.  The  persistence  of  these 
capsules  is  wonderful,  considering  their  extreme  delicacy ; 

Persistence  of  the  “hyaline-  and  tile  SUllOUnding  fluid  do6S  UOt 

cells”  appear  to  enter  them,  or  to  cause 

them  to  collapse,  although  in  some  cases  there  appears  to 
be  open  fissures  in  them.  The  nuclear  masses  gradually 
disintegrate  after  their  exit,  and  are  diffused  through  the 
fluid  as  flakes  of  molecular  matter  (Fig.  5). 

Peculiar  appearances  are  induced  during  the  progress 
of  the  above  changes  in  those  cases  in  which  masses  of 


cells  have  been  embedded  in  the  interspaces  of  the  clot,  and 
in  which  the  whole  preparation  has,  as  is  sometimes  the  case, 

Changes  in  the  interspaces  Passed  into  a syrupy  condition.  The 
in  the  ciot.  outer  walls  of  the  cells  appear  to 

adhere  to  one  another  and  to  the  margins  of  the  interspaces, 
and  the  contents  shrinking  away  and  condensing  appear  as 
small  circular  masses  in  the  centre  of  empty  irregular 
vacuoles  in  the  clot. 

Subsequently  to  the  escape  of  the  contents  of  the  cells, 
Particles  of  an  oily  nature  there  is  in  many  cases  an  abundant 
appear>  development  of  irregularly  oval  and 

rounded  particles  of  various  sizes  throughout  the  prepara- 
tion. They  are  of  various  forms,  globular,  irregularly  lobed, 
and  either  scattered  or  arranged  in  pairs,  trios  or  series 
(Pig.  6).  Many  of  the  series  are  very  complex  and  much 
ramified,  whilst  others  consist  of  linear  series,  each  member 
of  which  is  smaller  than  its  predecessor.  The  nature  of 
these  bodies  remains  quite  uncertain.  Beyond  a certain 
increase  in  size  they  have  not  been  observed  to  undergo  any 
further  development,  and  in  many  cases  they  are  probably  of 
an  oily  nature.  When  of  such  a nature,  they  are  from 
the  first  brightly  refractive  and  perfectly  structureless,  and 
are  ultimately,  at  the  close  of  one  or  two  months  from  the 
commencement  of  observation,  resolved  into  oily  flakes  and 
strings,  the  latter  of  which  might  easily  be  mistaken  for 
vibriones  or  fungal  threads,  more  especially  when  they  begin 
to  break  up  into  rows  of  separate  oil  globules. 

In  others,  however,  this  does  not  appear  to  be  the 
together  with  more  pereis-  case,  as  they  may  in  these  instances 

tent  molecular  matter.  |)e  ollSClWcd  to  become  finely  UlOle- 

cular,  so  that  the  preparation  is  ultimately  crowded  with 
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minute  molecular  patches  of  various  forms  (Fig.  6).  It 
is  possible  that  the  latter  bodies  may  be  the  escaped,  so- 
called  e vacuoles’  of  the  bioplasts.  These  are  always  sur- 
rounded with  a portion  of  more  or  less  condensed  mate- 
rial, which  would  be  likely  to  persist  after  the  solution 
of  the  surrounding  softer  material. 

As  is  frequently  the  case  in  preparations  of  blood  kept 

‘Milky  spots*  in  blood-  under  continuous  observation  in  the 
preparations.  same  way  as  the  above,  milky  spots, 

due  to  the  appearance  of  small  homogeneous  circular  bodies, 
may  be  observed  in  some  numbers  in  the  fluid,  but  they 
have  not  been  seen  to  undergo  any  further  development,  and, 
as  a rule,  do  not  persist  long. 

After  the  appearance  of  the  particles  above  described, 
the  only  further  change  noted  has  been  a gradual  disintegra- 
tion of  all  the  elements  of  the  preparation  ; and,  although 
the  latter  have  frequently  been  kept  for  weeks  under  obser- 
vation, no  further  development  has  taken  place,  and  with 
very  few  and  accidental  exceptions,  there  has  been  no  ap- 
pearance of  recognizable  fungal,  or  bacterial  elements  in 
them. 

It  now  remains  to  make  a few  remarks  on  the  principal 

points  of  interest  in  connection  with 

xv6Hl!irks 

these  observations.  The  conven- 
iences afforded  by  a tropical  climate  for  any  such  series  of 
observations  as  these  are  very  great,  as  the  temperature  as 
a rule  is  sufficiently  high  to  secure  that  the  activity  of  the 
bioplasts  contained  in  the  blood  is  not  too  rapidly  checked. 
During  a period  of  frequent  observation  in  the  course  of 
the  past  season  the  thermometer  ranged  from  a maximum 
of  98'2°  F.  to  a minimum  of  76'3°  F. 

It  is  not  devoid  of  interest  to  remark  that  the  use  of 
An  objection  to  the  use  of  ltnmeision  objectives  involves  a dis- 
&gero10femplratoeewiSIh  advantageous  depression  of  tempera- 
tkey  cau&e.  ture,  due  to  evaporation  of  the  film 

of  water,  which  is  placed  between  the  lens  and  the  covering- 
glass.  The  prolonged  use  of  such  a lens  has  frequently 
appeared  in  this  way  to  check  the  activity  of  the  bioplasts  in 
the  blood. 

One  of  the  most  important  points  determined  by  these 

Total  absence  of  bacteria  observations  is  the  fact,  that  the  blood 
Siofea lood  m evcry  stage  of  ln  cholera  is,  as  an  almost  invariable 

rule,  free  from  bacteria,  either  actual 
or  potential.  This  is  the  case  as  well  shortly  after  death  as 
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during  life,  and  holds  in  regard  to  every  stage  of  the  disease. 
In  one  or  two  cases,  a slight  development  of  distinct  bacteria 
has  occurred  during  the  course  of  observation,  but  this  is  no 
more  than  may  occur  in  the  most  healthy  specimens  of  blood, 
and  the  idea  that  bacteria  are  normally  present  in  the  blood 
in  cholera  may  be  finally  dismissed.  It  is  not  improbable 
that  certain  of  the  appearances  observed  in  series  of  observa- 
tions, such  as  those  described  above,  may  afford  a clue  to 
the  origin  of  such  an  idea.  At  an  early  stage  when  the 
bioplasts  are  of  great  fluidity  and  tenuity,  monad-like 
granules,  contained  in  and  moving  with  them,  may  be  sup- 
posed to  be  free  and  endowed  with  independent  motion,  but 
this  will  be  found,  on  prolonged  observation,  not  to  be  the 
case,  and  as  the  density  of  the  bioplasts  increases  the  true 
relations  of  the  granules  will  appear.  At  a much  later  stage, 
namely,  at  that  of  escape  of  the  contents  of  the  cells,  patches 
of  molecular  matter  and  scattered  granules  may  result ; and 
finally,  when  general  disintegration  of  the  bioplasts  occurs, 
large  sheets  and  masses  of  evenly  molecular  matter  may 
occupy  much  of  the  preparation,  but  these  granules,  micro- 
coccoid  patches  and  molecular  flakes,  are  no  new  develop- 
ments, but  are  clearly  traceable  to  mere  disintegrative  changes 
in  bodies  previously  present. 

The  molecular  matter  so  produced,  be  it  scattered  or 
aggregated,  undergoes  no  further  development,  and  shows 
no  motion  or  any  other  indication  of  vitality.  The  term 
bacteria  is  often  very  vaguely  and  loosely  employed,  but  it  is 
under  no  pretext,  applicable  to  mere  dead  particles  due  to 
simple  disintegration. 

As  regards  bacteria,  so  it  is  in  regard  to  the  presence 

No  fungal  elements  coma  of  fungal  elements  as  a normal  and 
vtioSp!d  S theAioo6^^  pi"-  constant  characteristic  of  the  blood 
tients  in  cholera.  jn  cholera.  There  is  absolutely  no- 

thing in  favor  of  any  such  view ; there  is  absolutely  no 
evidence  of  the  existence  of  fungal  elements  in  the  blood 
whilst  in  the  body,  and  only  very  rare  and  clearly  acci- 
dental development  of  such  bodies  after  its  removal  from  it. 
These  questions,  however,  will  be  more  fully  referred  to  in  a 
succeeding  section  (page  18). 

Possibly  the  most  important  result  to  be  derived  from 

The  marked  resemblance  observations  on  the  blood  in  cholera, 
between  the  bioplasts  in  the  conducted  in  the  manner  described 

choleraic  dejections.  above,  is  the  explanation  wlncli  tney 

are  capable  of  affording  of  the  nature  of  the  bioplastic  bodies 
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and  cells  so  abundant  in,  and  so  characteristic  of,  evacua- 
tions passed  during  the  course  of  the  disease.  We  have 
previously  pointed  out  that  such  evacuations  frequently 
contain  evidences  of  the  escape  of  blood  into  the  intestines, 
either  by  the  presence  of  red  corpuscles  in  greater  or 
less  abundance,  and  occasionally  included  within  the  charac- 
teristic cells  of  the  discharges,  or  by  that  of  a more  or 
less  pronounced  pinkish  and  sanguineous  tinge  of  the  fluids, 
with  the  subsequent  appearance  of  blood  crystals  in  them. 
Now  if,  as  observation  has  proved,  the  bioplasts  contained  in 
the  blood  are  capable  of  such  activity  and  multiplication  when 
removed  from  the  body,  and  with  quite  abnormal  surroundings, 
it  is  surely  fair  to  allow  them  an  equal,  if  not  superior,  capa- 
city when  exuded  on  the  interior  surface  of  the  intestines. 

Such  bioplasts,  in  passing  through  the  various  changes 
described  above,  will  come  to  present  every  modification  of 
appearance  and  characters  presented  by  those  found  in  the 
discharges.  In  their  earlier  stages  they  will  correspond  with 
the  freely  motile  amoebse  of  the  evacuations ; when  rather 
older  they  lose  their  freedom  of  motion  and  show  mere  feeble 
changes  of  form,  ultimately  becoming  motionless  and  pus- 
like or  rather  exudation-like  cells,  such  as  are  observed  in  the 
flakes  of  lymph  in  peritonitic  and  similar  effusions,  and  such 
cells  we  know  to  form  the  great  bulk  of  those  present  in 
perfectly  recent  choleraic  dejections. 

Whilst  in  this  condition  it  has  been  already  mentioned 
that  they  frequently  show  one  or  more  distinct  nuclear 
vacuoles  in  their  interior,  and  they  are  then  identical  in 
aspect  with  the  large  mother-cells  containing  bioplast- 
masses,  previously  described  in  connection  with  the  subject  of 
the  evacuations. 

There  is  one  class  of  bodies  in  the  evacuations,  the 
^ nature  of  which  has  hitherto  been 

The  hyaline-cells’  m the  , . t , , 

blood  and  in  the  discharges  peculiarly  pUZZllUg  and  obSCUl’e, 
identical  m appearance.  1 . , ",  , „ ,,  , , ...  , 

namely,  that  of  flattened,  whitish  or 
pale-yellowish  hyaline  cells  showing  no  evident  structure  or 
contents,  but  the  observations  on  the  changes  occurring  in 
the  bioplasts  of  the  blood  explain  the  nature  of  these  also, 
for  the  empty  capsules  persisting  after  the  escape  of  the 
molecular  contents  of  the  pus-like  cells,  arc  exactly  similar 
to  the  hyaline  bodies  of  the  evacuations,  and  unless  the 
actual  steps  in  tlieir  formation  had  been  followed,  their 
nature  would  have  been  as  obscure  as  that  of  the  latter 
cells  has  till  now  remained.  Hyaline  vesicles,  somewhat 
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resembling  these  are,  more  or  less,  generally  found  in  all 
intestinal  discharges,  and  are  probably  the  result  of  endos- 
motio  processes  acting  on  the  epithelial  cells,  as  was  long 
ago  pointed  out  by  Hcidenhain  and  Briicke  in  connection 
with  appearances  observed  in  healthy  epithelium  ; they  may 
occasionally  be  seen  closely  attached  to  the  cells  in  those 
very  exceptional  cases  in  which  epithelium  can  be  detected 
in  choleraic  discharges,  as  well  as  very  frequently  in  con- 
nection with  the  loose  epithelium  found  in  the  intestines 
after  death,  as  figured  and  described  in  the  last  report.* 

These  observations  on  the  blood,  especially  when  taken 
in  connection  with  the  light  which  they  throw  on  the 
nature  of  the  cells  and  bioplasts  of  the  evacuations,  do  not 
tend  to  indicate  the  presence  of  a microscopically  demon- 
strable morbid  poison  in  either  medium,  they  merely  show 
that  the  escape  of  materials  from  the  blood  is  sufficient  to 
account  for  the  presence  of  the  most  remarkable  and  con- 
stant microscopic  features  in  the  evacuations. 


B. — Results  of  microscopic  examinations  of  the  blood  in  health  and 

in  diseases  other  than  cholera. 

As  might  be  supposed,  these  systematic  observations 

on  the  blood  in  cholera  were  not 
wwe^mTae7  withser norma!  commenced  without  our  having,  as 
bloocL  we  thought,  made  ourselves  practi- 

cally conversant  with  all  the  changes  discernible  in  normal 
blood ; indeed,  on  referring  to  our  notes,  we  find  that  daily, 
and  in  several  cases  hourly,  observations  had  been  entered 
relative  to  about  three  dozen  specimens  examined  in  pre- 
cisely the  same  manner  as  the  foregoing,  but  in  none  of 
them  is  there  any  allusion  to  the  phenomena  just  described. 
Whereas  in  the  written  description  of  the  second  case  of 
the  cholera-blood  series,  we  find  it  entered  on  the  fourth 
day  that  “ the  serous  portion  of  the  specimen  is  crowded 
with  granular,  white  corpuscles,  extremely  like  pus-cells.” 
Then  follow  careful  notes  of  between  sixty  and  seventy 
specimens  in  which  the  various  stages  above  summarised 
are  minutely  described. 

Thinking  that  it  might  by  no  means  be  impossible  that 

similar  changes  might  have  been 
nornmi and  choiertf biood.g are^  overlooked  in  the  normal  blood  series, 

to  a certain  extent,  identical.  determjned  to  go  OV6r  this  ground 

* Seventh  Annual  Report  of  the  Sanitary  Commissioner  with  the  Government  of  India : 
Appendix  B,  Plate  III. 
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again,  and  found  this  to  have  been  the  case,  to  a certain 
extent  at  all  events,  in  some  samples  of  blood.  Still  even  in 
these  exceptional  cases  the  difference  is  so  marked  that  we 
almost  venture  to  state  that,  given  two  samples  of  blood,  one 
being  choleraic  and  the  other  healthy,  although  to  the  naked 
eye,  °or  at  first  sight  under  the  microscope,  no  difference 
might  be  discerned,  we  could  pretty  accurately  state  on  the 
second  day  to  which  of  the  two  sources  the  specimens  should 
be  referred. 

Similar  amoeboid  corpuscles  may  very  readily  be  detected 
creeping  out  of  the  blood  clot  in  this  climate  without  any 
special  artificial  arrangements  being  adopted  to  raise  the 
temperature  even  in  healthy  blood ; but  in  no  single  case 
have  we  hitherto  seen  them  appear  in  anything  like  the 
same  proportion  as  in  the  blood  obtained  from  patients 
suffering  from  cholera,  where  not  infrequently  little  white 
spots  about  the  size  of  a millet-seed  may  be  seen  with  the 
naked  eye,  which,  when  placed  under  the  microscope,  will 
be  found  to  correspond  with  aggregations  of  these  pus-like 
corpuscles.  Added  to  this  the  corpuscles  appear  to  be  smal- 
ler and  to  disintegrate  much  more  readily  in  normal  blood  ; 
so  much  so  that  in  the  course  of  about  twenty-four  hours 
nothing  special  is  to  be  observed,  merely  the  usual  proportion 
of  white  cells,  with  possibly  some  aggregations  of  molecules 
and  a few  hyaline  cells,  regarding  the  origin  of  which  no 
conjecture  could  have  been  arrived  at,  had  the  earlier  changes 
undergone  by  the  preparation  not  been  carefully  watched  ; 
whereas  in  cholera  these  amoeboid  bodies,  after  they  have 
become  spherical,  may,  as  has  already  been  intimated,  persist 
for  several  days  without  any  marked  change. 

Whether  this  persistency  be  owing  to  the  increased  den- 
sity of  the  blood  in  cholera,  or  to  the  character  of  the  bodies 
referred  to,  we  are  not  in  a position  to  state ; nor  would  we 
for  a moment  wish  it  to  be  inferred  that  any  specific  charac- 
ter can  be  attributed  to  them,  but  it  is  evident  that  the  blood 
in  cholera  is  particularly  adapted  to  their  development,  or  at 
any  rate  to  their  being  readily  recognized  and  well  pre- 
served. 

We  have  examined  the  blood  in  other  diseases,  and  in 

The  blood  in  diseases  other  such  exceptional  diseases  as  tetanus, 
than  cholera.  but  have  failed  to  discover  any  such 

marked  deviation  from  the  normal  standard  in  any  single 
instance.  Whilst  examining  some  wax-cell  preparations  of 
the  blood  in  a case  of  typhoid  fever  (the  patient  having  been 
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for  two  days  delirious),  we  were  particularly  struck  with  the 
marked  diminution  in  the  number  of  white  corpuscles,  which, 
in  the  course  of  a few  hours,  are  usually  seen  in  the  ring  of 
.Bacteroid  bodies  in  typhoid  serum  surrounding  the  clot  in  normal 
lever;  blood;  and  also  by  the  constant  pre- 

sence of  numerous  interlacing  vibrio  or  bacteria-like  fila- 
ments along  the  edge  of  the  preparation,  stretching  across 
from  one  cluster  of  red  corpuscles  to  another.  No  movements 
whatever  were  exhibited  by  these  bodies,  which,  in  the  course 
of  a few  hours,  became  slightly  beaded,  and  eventually  dis- 
appeared. 

So  closely  did  they  resemble  the  low  forms  of  life  above 

effect  of  osmic  acid  on  referred  to,  that  we  were  at  first  much 
them;  puzzled  as  to  tlieir  real  nature ; but 

on  subjecting  a perfectly  fresh  sample  of  the  blood  to  the 
fumes  of  osmic  acid  in  the  usual  way,  we  found  that  under 
these  circumstances  no  trace  of  the  existence  of  the  delicate 
bodies  referred  to  could  be  detected.  We  therefore  inferred 
that  their  presence  in  specimens  otherwise  prepared  was  due 
to  the  separation  of  fibrine,  which  had  not  had  time  to  take 
place  to  any  great  extent  before  the  fluid  was  fixed  by  the 
osmic  acid. 

The  resemblance  which  these  appearances  bore  to  the 

tbeir  .resemblance  to  the  description  of  the  motionless  bade- 
“bacteridia” in “mai derate”.  0f  Davaine,  as  occurring  in  the 

blood  in  “ mal  de  rate”  or  malignant  pustule,  was  very  great ; 
and  we  are  strongly  of  opinion  that  the  bacteridia  so  promi- 
nently set  forth  in  connection  with  this  malady,  are  not  living 
organisms  at  all,  but  simply  coagulated  fibrine-filaments. 

Whilst  this  report  was  passing  through  the  press, 

Dr.  Bastian’s  very  remarkable  work* 

Non-appearance  of  lenco-  . , it 

cytes  under  certain  circum-  Came  Into  OUT  hands,  and  WC  WCl’C 

much  impressed  by  a reference  made 
in  it  to  the  experiments  of  M.  Onimus,  which  show  that 
“neither  leucocytes  nor  any  other  kind  of  anatomical 
elements”  are  produced  in  serum  whose  fibrine  has  been 
coagulated. 

This  possibly  accounts  for  the  remarkable  paucity  in  the 

Possible  reason  for  the  pau-  number  of  wMte-blood  corpuscles  in 

typhoid  fever  when  examined  as  above 
in  cholera.  described,  and  appears  to  us  to  verity 

to  a great  extent  the  opinion  which  we  have  formed  as  to  the 


* “The  Beginnings  of  Life,”  2 volumes:  Macmillan  and  Co.,  1S72. 
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nature  of  tlic  bacteroid  bodies  in  the  blood  in  typhoid  fever, 
and  of  the  bacteridia  in  “ mal  de  rate.”  Possibly,  also,  the 
great  number  of  the  bioplasts  which  appear  in  the  serum  of 
the  blood  in  cholera,  may  be  due  to  a diminution  in  the  nor- 
mal coagulability  of  the  blood.* 

It  has  long  been  known  that  in  pyaemia  the  smaller 
vessels  and  capillaries,  especially  near  the  parts  affected, 
are  frequently  blocked  up  with  what  are  believed  by  many 
to  be  aggregations  of  pus-cells  in  various  stages  of  dis- 
integration ; but  another  school,  with  Virchow  as  one  of 
its  principal  expounders,  denies  that  these  plugs  are  due  to 
pus,  but  ascribes  them  to  solid  particles  brought  by  the 
veins  from  the  diseased  tissue.  Perhaps  when  the  tend- 
The  “pus-cens”  described  ency  in  certain  conditions  of  the 
BS7tobWe'to8£  Wood  to  aggregation  of  particles  of 
gregatkm  of  bioplasts.  its  plasma,  in  the  manner  described 

as  occurring  in  cholera,  becomes  generally  known,  these 
views  relative  to  the  pus-like  corpuscles  in  the  small  vessels 
may  become  materially  modified.  We  have  not  as  yet  been 
able  to  obtain  samples  of  blood  from  a patient  suffering  from 
pyaemia,  but  we  may  state  that  the  nearest  approach  to  the 
above  described  appearance  of  the  blood  in  cholera  was  ob- 
tained in  specimens  of  blood  (examined  by  precisely  the 
same  method)  from  dogs,  in  whom  a condition  more  or  less 
approaching  to  pyaemia  had  been  artificially  produced. 

It  is  neither  impossible,  nor  without  some  show  of 

reason  to  infer,  that  the  same  tend- 
Possibiiity  of  the  minute  ency  on  the  part  of  these  plasma 

vessels  bemg  blocked  up  by  r.  , , , 1 x , 

bioplasts  m cholera.  particles  to  leave  the  clot,  and  to 

become  separated  from  the  red  cells, 
may  exist  in  the  living  tissues ; that  a tendency  to  accumula- 
tion in  the  minute  vessels  and  capillaries  may  occur  in 
cholera ; and  that  this,  to  some  extent  at  least,  may  be  the 
cause  of  the  extreme  difficulty  with  which  the  capillary  cir- 
culation is  evidently  carried  on  in  the  course  of  this  disease. 

These  suggestions  we  make  with  much  diffidence,  as  we 
have  not  yet  been  able  to  test  their  accuracy  by  direct  ex- 
periment. In  such  complicated  investigations  it  is  often 
extremely  difficult  to  adduce  positive  proof  of  the  truth  of  in- 
ferences which  are  yet  so  far  founded  on  evidence  that  they 
deserve  notice. 


* This  conjecture  appears  to  receive  a certain  amount  of  corroboration  from  the  fact 
that  in  two  slight  cases  of  cholera  the  blood  was  observed  to  contain  such  fibrinoid  filaments 
coincidently  with  an  unusually  small  number  of  leucocytes. 
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The  points  in  question  will  be  made  the  subject  of  care- 
ful enquiry,  but  meantime  it  appears  desirable  that  the  pos- 
sible accuracy  of  the  views  we  have  expressed  should  be 
recorded. 


C. — Observations  on  the  blood  in  connection  with  the  question  of 
monads  and  bacteria,  of  fungi  and  of  sarcinse. 

Intimately  associated  with  the  zymotic  theories  of  the 

Concerning  the  relation  pioductlOU  of  disease,  and  notably  of 

cholera,  is  the  queston  of  the  exist- 
ries  of  disease.  ence  0f  monads,  bacteria  and  such 

like  organisms  in  the  blood  of  the  persons  affected,  either  in 
such  a condition  as  readily  to  be  recognized,  or  in  such  an 
undeveloped  state  as  to  elude  detection  by  the  best  objec- 
tives yet  constructed.  As  to  the  former  condition,  we  have 
already  very  emphatically  expressed  the  conclusion  which 
our  observations  have  forced  upon  us,  at  least  so  far  as  the 
blood  in  cholera  is  concerned,  namely,  that  no  such  bodies  can 
be  seen  in  this  fluid,  either  during  life  or  within  a few  hours 
after  death  as  an  invariable  concomitant  of  the  disease. 

Whether  or  not  such  organisms  may,  nevertheless,  be 
Possibility  of  low  orga-  potentially  present,  is  a question  to 

which  we  have  devoted  a considerable 
adopted  to  test  this  question,  portion  of  our  time.  In  order  to 

satisfy  ourselves  on  this  point,  cursory  examinations  merely 
of  any  number  of  specimens  of  blood  would  have  availed 
but  little,  consequently  the  plan  already  described  for  the 
continuous  observation  of  preparations  of  this  nature  was 
adopted.  Before  starting,  however,  we  satisfied  ourselves 
that  the  amount  of  air  present  in  the  wax-cells  resorted 
to  was  amply  sufficient  by  inoculating  samples  of  healthy 
blood  with  minute  quantities  of  bacteria;  and  observing 
whether  or  not  the  latter  could  be  seen  to  multiply  as 
rapidly  in  these  closed  cells  as  in  similar  cells  whose  walls 
had  been  perforated  in  two  or  three  places,  so  as  to  permit 
of  the  free  ingress  and  egress  of  air,  not  the  slightest  differ- 
ence could  be  observed.  Eungi  were  also  tested  in  the  same 
way  with  identical  results.  Indeed,  after  the  first  few  hours 
of  observation,  many  of  the  preparations  here  referred  to 
were  thus  ventilated,  but  this  appeared  to  have  no  effect, 
save  to  render  them  more  liable  to  invasion  by  fungi  and 
acari. 
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We  have  preserved  notes  of  one  hundred  and  twenty-eight  spe- 
Kumber  of  observ,uons  cimens  of  blood  derived  from  various  sources, 
conducted.  each  of  which  lias  been  kept  under  observa- 

tion for  periods  varying  from  three  days  to  nearly  three  months. 
As,  however,  these  would  occupy  so  much  space  were  they  published 
in  detail,  we  have  tabulated  the  results  in  as  simple  a manner  as  we 
possibly  could. 

Tables  showing  the  frequency  with  which  Monads  or  Bacteria,  Fungi,  and  Sarcina 
appeared  during  continuous  observations  of  22  specimens  of  healthy  human 
blood,  and  of  57  specimens  of  blood  from  cholera-patients,  IS  of  which  were 
obtained  after  death. 
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PREPARATIONS  OF  BLOOD  IN 
CHOLERA  DURING  LIFE. 
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euuer  mis  neaaing  m inis  ana  succeeding  lames,  only  such  molecules  or  staves  are  included  as  showed 
distmct  evidence  of  vitality  by  form,  growth  or  movement. 

prepmSm  from  1wRhouteWiS-e’  montioned’  rcfer  to  in8tanc0S  in  which  tho  fungal  filaments  manifestly  invaded  the 
| The  fungus  seen  to  start  from  the  centre  of  the  clot. 

1 PenicillUun  in  th0Se  PreParation8  llatl  1)6011  mixed  with  a solution  of  acetate  of  potash  and  had  been  left  unsealed. 
filnniLt.eUiCll'iUm  ant*  aspergillu8  liead8  wero  MMncthj  teen  to  be  boruo  ou  branches  arising  from  one  and  the  same 
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It  will  be  seen  from  the  above  table  that  the  number  of 
instances  in  which  monads  or  bacteria  appeared  in  the  speci- 
mens of  blood,  whether  in  health  or  in  cholera,  before  or 
after  death,  is  very  insignificant  ; indeed,  in  not  a single 
Absence  of  low  organisms  instance  is  it  lecoided  that  any  such 
preomttonl^rl^ToKto  organisms  were  present  when  exam- 
keep  them  away.  ined  immediately  after  it  was  obtained. 

It  may  be  remarked  that  no  extraordinary  precautions  were 
adopted,  such  as  exposing  the  covering-glass  or  the  needle 
to  the  flame  of  a spirit-lamp — very  ordinary  precautions 
indeed  having  sufficed  to  prevent  contamination  to  any 
great  extent  with  any  low  forms  of  life  whatever.  Of  the 
22  specimens  of  healthy  blood  examined,  distinct  evidence  of 
monads  or  bacteria  was  only  once  observed,  and  fungal  fila- 
ments only  appeared  on  three  occasions,  or  at  the  rate  of  about 
13  per  cent.  In  the  blood  of  cholera  patients  obtained  dur- 
ing life,  monads  or  bacteria  were  only  observed  on  two  occa- 
sions in  39  specimens,  and  fungi  were  seen  to  develope  in 
six  preparations,  just  2 per  cent,  more  than  in  healthy  blood. 
Except  on  one  occasion,  the  fungus  was  observed  to  have 
entered  the  preparation  from  without,  the  filaments  having 
insinuated  themselves  between  the  covering-glass  and  the 
ring  of  wax  at  a spot  where  apposition  had  not  been  perfectly 
effected ; in  the  exceptional  case  the  filament  emerged  from 
the  clot,  and  was  probably  derived  from  a spore  deposited  on 
the  covering-glass  by  the  duster. 

The  absence  of  these  low  forms  of  life  is  equally  conspi- 
cuous in  the  table  of  the  cholera-blood 
bioodf  ^teredeatii&in  preparations  obtained  after  death.  In 
clloleia'  the  greater  part  of  the  specimens  so 

obtained,  a series  had  already  been  under  examination  during 
life.  Of  the  18  cases  recorded,  there  was  not  a single  prepa- 
ration which  manifested  distinct  evidence  of  bacteria,  either 
on  the  first  or  succeeding  days,  and  fungi  developed  on  four 
occasions  only. 

As  to  the  presence  of  sarcinse  in  the  blood,  which 
The  statement  that  saremoo  latterly  have  been  alluded  to  (by 
EFKgMSUa  by  these  Lostorfer  and  other  observers)  as  beiri  g 
P0SSlblenature  constantly  present  in  this  fluid,  we 
can  merely  state  that  on  two  occasions  only  did  we  observe 
them  make  their  appearance  during  our  examinations  of  the 
preparations  of  blood  here  referred  to  ; and  it  so  happens 
that  whereas  six  samples  of  the  particular  blood  alluded  to 
were  under  observation,  only  in  the  two  specimens,  to  which 
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a solution  of  acetate  of  potash  had  been  added,  did  the  sarcinse 
appear.  We  have  recorded  another  case  as  being  of  a ques- 
tionable nature,  the  bodies  observed  having  appeared  to  us  to 
he  more  like  crystals  which  had  assumed  a sarcinoid  arrange- 
ment : indeed, "from- what  we  have  observed  of  sarcinse  under 
other  circumstances  also,  we  incline  strongly  to  the  opinion 
that  they  are  crystalline  rather  than  organised  bodies. 

Having  in  our  own  minds  become  perfectly  satisfied  that 
none  of  the  organisms  above  alluded  to  existed  in  the  blood 

Experiments  to  ascertain  ™ a state  of  health,  01’  in  cholera, 

piywimn5 intr^duc ed m^uthe  and  having  also  observed  that  when 
circulation.  ordinary  blood  was  inoculated  with 

monads  or  bacteria,  their  multiplication  and  activity  usually 
ceased  in  the  course  of  two  or  three  days,  unless  fresh  mate- 
rial were  added,  we  were  still  anxious  to  ascertain  whether 
they  would  increase  in  a more  marked  degree,  and  whether 
their  period  of  activity  would  be  prolonged  by  being  intro- 
duced into  the  circulation.  With  the  view  of  attempting  to 
clear  up  this  matter,  decomposing  solutions  swarming  with 
monads,  bacteria  and  vibriones  were  injected  into  the  veins  of 
dogs,  a sample  of  the  blood  being  in  most  instances  previous- 
ly examined  for  the  sake  of  comparison,  and  the  animals 
slaughtered  at  periods  varying  from  a few  minutes  to  a week 
after  the  operations.  Our  note  book  contains  a record  of 
forty-nine  such  experiments  which  we  thus  briefly  epito- 
mise : — 
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Table  showing  the  result  of  experiments  to  ascertain  how  long  after 
the  introduction  of  putrefying  matter  into  the  blood , bacteria,  fyc., 
could  be  detected. 
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Preparations  thus  marked  indicate  that  they  were  obtained  after  the  death  of  the  animal. 


It  will  be  seen  from  this  table  that  the  minute  orga- 

Bacteria,  &c.,  do  not  multi-  nismS,  witll  wllicll  decomposing’ 
ply  -when  mtroduced  into  the  . 1 l 

circulation,  organic  solutions  swarm,  do  not  mul- 

tiply on  being  introduced  into  the  blood  of  healthy  or  diseas- 
ed animals  ; for  it  must  be  borne  in  mind  that  the  blood  of 
several  of  the  dogs  experimented  upon  had,  on  a previous 
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occasion,  or  even  on  two  occasions,  been  contaminated  in 
a similar  manner,  and  could  consequently  scarcely  be 
designated  healthy. 

Indeed,  not  only  is  it  shown  that  the  organisms  under 
consideration  cease  to  multiply  under  such  circumstances 
as  these,  but  that  they  actually  diminish  in  number  every 
hour  they  remain  in  the  system,  and  eventually  dis- 
appear altogether. 

Out  of  twelve  preparations  of  blood  obtained  from 

animals  within  six  hours  after  the 
but  graduany  disappear.  introduction  of  putrefying  matter 

into  their  veins,  active  monads  and  bacteria  were  present 
in  seven  of  them,  or  at  the  rate  of’  about  58  per  cent. ; and 
out  of  thirty  preparations  examined,  under  similar  circums- 
tances within  twenty-four  hours,  they  were  distinctly 
recognized  in  fourteen,  or  something  under  47  per  cent.  ; 
whereas,  in  nineteen  specimens  of  blood  derived  from 
animals  who  had  been  inoculated  in  this  manner  from  two 
to  seven  days  previously,  these  bodies  could  only  be  detected 
in  two  of  them,  or  only  at  the  rate  of  about  10|-  per  cent., 
just  6 per  cent,  higher  than  was  observed  to  be  the  case  in 
healthy  blood,  which  we  have  attributed  to  accidental 
circumstances. 

It  may  be  noted  that  in  four  of  the  dogs  whose  blood 
had  been  infected  on  two  occasions  each,  the  blood,  when 
examined  within  four,  five  and  six  days  of  the  first  infection, 
did  not  present  a trace  of  these  organisms. 

What  becomes  of  them  we  are  not  in  a position  to 
"what  becomes  of  these  orga-  state.  "Whether  they  become  dis- 
msms?  integrated  or  dissolved  in  the  warm 

serum,  or  become  merely  filtered  off  during  their  passage 
through  the  tissues  and  glands,  is  a subject  we  hope  satis- 
factorily to  settle  before  long.  In  the  meantime  it  may  be 
remarked  that  we  examined  fluid  expressed  from  the  axillary 
and  mesenteric  glands  in  the  greater  number  of  the  cases 
above  tabulated  (and  in  the  same  way),  and  have  found  that 
bacteria  could  be  detected  in  them,  especially  in  the  mesen- 
teric glands,  at  later  periods  than  in  the  blood,  but  have 
noticed  them  absent,  after  a time,  in  these  also. 

As  to  whether  these  motile  molecules,  or  staves,  are 

What  relation  do  they  bear  themselves  the  cause  of  the  distur- 
to  contagion  bance  which  takes  place  in  the 

system,  consequent  on  the  introduction  of  putrefying  mate.- 
rial  into  the  blood  (as  will  be  fully  referred  to  in  a subsc- 
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qucnt,  chapter),  or  whether  they  are  merely  the  indicators 
that  fluid  containing*  them  possesses  this  property,  or  indeed 
whether  their  presence  at  all  is  of  any  moment,  we  must 
for  the  present  defer  discussing.  It  will,  however,  he 
evident,  on  perusal  of  our  notes  of  experiments  on  animals 
further  on,  that  the  question  must  have  been  constantly 
pressed  upon  our  attention. 


PART  II 


EXPERIMENTS  ON  THE  INTRODUCTION  OF  ORGANIC  FLUIDS 

INTO  TILE  SYSTEM. 

We  had  deferred  taking  up  systematically  that  portion 

of  the  programme,  drawn  up  for  our 
nmis^prescrib e d°b y t hcf Amy  guidance  by  the  Army  Sanitary  Com- 
samtaxy  commission.  mission,  relating  to  the  experiments 

which  should  be  carried  out  on  lower  animals  in  the  con- 
duct of  this  enquiry  until  the  present  year,  as  we  did  not 
feel  that  our  knowledge  of  the  various  stages  through  which 
persons  suffering  from  cholera  have  to  pass,  and  of  the  post- 
mortem appearances  associated  with  the  disease,  was  suffi- 
ciently exact  to  enable  us  to  conduct  observations  of  this 
nature  with  profit. 

It  need  scarcely  be  mentioned  that  every  means  was 

Approximate  number  of  adopted  to  inflict  as  little  pain  as 
dogs  experimented  upon.  possible  on  the  animals  which  have 

passed  through  our  hands,  considerably  over  a hundred 
dogs,  together  with  several  animals  of  a smaller  kind. 

Chloroform  has  invariably  been  resorted  to  : in  no  single 
Anesthetics  invariably  re-  instance  lias  any  animal  been  slaugh- 
mencement  ^of ° he  examina-  tered  except  when  thoroughly  under 
non.  its  influence ; and  when,  as  in  some 

of  the  experiments,  considerable  pain  would  have  been 
inflicted  by  allowing  the  animal  to  recover  from  the  effects 
of  the  anaesthetic  before  the  experiment  was  concluded,  it 
has  been  kept  under  its  influence  during  the  whole  period 
of  operation,  two  or  three  hours,  as  the  case  may  have 
required. 

At  the  commencement  of  these  observations  small 

objections  to  the  use  of  animals  weic  selected,  such  as  rats, 
very  smau  animals  owmg  to  rabbits,  or  rather  hares,  for  rabbits 

are  not  obtainable  here  ; but  we  found  the  administration  of 
chloroform  so  very  frequently  proved  fatal  with  such  animals, 
that  they  had  to  be  abandoned.  The  same  fatality  was 
the  high  mortality  from  observed  in  connection  with  puppies 
chloroform,  and  young  dogs : indeed,  even  in 
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dealing  with  large  healthy  dogs  we  calculate  on  losing  about 
one  in  five  through  this  cause  alone.  Moreover,  the  effects 
produced  were  of  so  contrary  a character,  even  under  pre- 
cisely similar  conditions,  that  we  feel  convinced  that  any 
data  of  this  kind  obtained  by  experiments  on  small  and  deli- 
cate animals  are  extremely  liable  to  mislead. 

This  is  a very  unfortunate  circumstance,  not  only  be- 
J „ 1x  cause,  as  a rule,  small  animals  are 

and  uncertainty  of  result.  ..  , . : , , 

more  easily  obtained  and  more  man- 
ageable, but  also  because  the  observations  on  cholera-material 
hitherto  recorded,  and  which  have  exercised  great  influence 
on  the  opinion  of  medical  writers,  and  of  the  scientific 
world  generally,  have  for  the  most  part  been  derived  from 
experiments  on  even  more  delicate  animals  than  those 
above  referred  to. 

This  drawback  will  be  evident  to  all  who  may  carefully 
peruse  some  of  the  following  cases,  more  especially  those 
recorded  in  connection  with  the  attempts  to  produce  infec- 
tion by  the  introduction  of  choleraic  and  other  organic 
matters  into  the  circulation. 

The  unsuitableness  of  small  animals  for  experiments 
involving  section  of  minute  and  deep-seated  nerves  arises, 

to  a great  extent  at  least,  from  a 

Unsuitableness  of  small  t/v.  ° < l xi  x 

animals  for  nerve-section  ex-  dinerent  cause,  namely,  the  extreme 
penments.  tenuity  of  nerve  fibres  in  such,  which 

in  man  are  large  and  easily  accessible,  and  are  even  moder- 
ately large  in  w7eU-developed  dogs.  Size  is  of  still  more  im- 
portance, where,  as  in  remarkable  cases  to  be  afterwards 
referred  to,  the  section  of  a certain  portion  of  a nerve  appears 
to  make  such  a vast  difference  in  the  result  of  the  ex- 
periment. 

We  have,  therefore,  selected  the  dog  not  only  from 
its  size,  but  also  from  the  fact  of  its  food  being  very 
„ -f  closely  allied  to  that  of  man,  as 

dogs  for  th.es e purposes.  being  more  suitable  to  experiments  ol 
the  nature  here  alluded  to,  especially  as  the  organic  sub- 
stances hitherto  experimented  upon  have  not  been  in- 
troduced into  the  circulation  through  the  digestive  system. 
Had  such  a method  been  adopted,  the  tremendous  powers 
of  digestion  of  the  native,  pariah  or  Bedouin  dog  would 
have  rendered  any  comparative  data  unmistakeably  use- 
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less.*  Added  to  tliis,  the  numbers  obtainable  and  with 
tolerable  ease  (these  dogs  being  under  the  ban  of  the 
Police  here),  it  will  be  evident  that,  taking  all  tilings 
together,  they  are  the  most  suitable  animals  lor  systematic 
investigations  of  this  nature. 


— Experiments  on  tho  injection  of  choleraic  and  other  organic 
fluids  into  the  veins  of  animals. 

In  order  to  judge  of  the  validity  of  generalizations  de- 
condensed  details  of  the  rived  from  any  such  series  of  experi- 
o^yrbeca^seaof  thel? ’ con-  ments  as  that  included  under  the 
the ’report^111  the  subject  ot  above  beading,  it  is  clearly  neces- 
sary that  the  precise  grounds  for  these  should  be  known. 
We  shall  therefore,  in  the  first  place,  proceed  to  give  a 
brief  abstract  of  the  results  of  various  cases,  condensed  from 
notes  taken  at  the  time,  and  shall  then  proceed  to  draw 
any  conclusions  from  them  which  the  data  appear  in  our 
estimation  to  warrant,  f 

We  are  the  rather  inclined  to  such  a course,  seeing  that 
but  also  of  their  possible  almost  any  series  of  careful  experi- 

relation  to  other  pathological  , " . , -i 

conditions.  ments  on  animals  has  not  merely  a 

direct  hearing  on  the  point  immediately  at  issue,  but  ought 
at  the  same  time  to  be  capable  of  throwing  numerous  side 
lights  on  other  subjects  of  physiological  and  pathological 
interest. 

In  proceeding  to  give  a detailed  account  of  the  result 

classification  of  the  experi-  of  individual  experiments,  some  more 
ments  adopted.  or*  less  systematic  arrangement  of 

them  is  essential.  The  experiments  in  question,  in  this 
instance,  might  be  classified  on  various  principles ; but  an 
arrangement  having  as  its  basis  the  fact  of  the  purity  or 
dilution  of  the  medium  employed,  and  sub-divided  according 
to  the  age  of  the  material,  in  other  words  according  to  the 
amount  of  decomposition  which  it  has  undergone,  appears  to 
be  as  natural  and  as  convenient  as  any.  Such  an  arrange- 
ment has  accordingly  been  adopted  in  regard  to  the  experi- 
ments of  which  we  now  proceed  to  give  an  account. 


* Wc  purpose,  however,  availing  ourselves  of  an  early  opportunity  of  trying  the 
effect  of  injecting  various  substances  directly  into  the  small  intestines  of  animals,  by 
taking  out  a loop  of  the  gut,  and  introducing  the  selected  substance  by  means  of  a finely- 
pointed  syringe ; thus  overcoming  this  source  of  fallacy,  at  least  as  far  as  the  direct 
action  of  the  stomach  is  concerned. 

f In  order  to  economise  the  time  of  the  reader,  we  have  endeavoured  to  render  the 
marginal  notes  a convenient  epitome  of  the  salient  points  of  each  experiment. 
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Effects  of  injection. 


1. — Experiments  on  the  injection  or  pure  choleraic 

FLUIDS  INTO  THE  VEINS  OE  ANIMALS. 

(a).  The  choleraic  material  used  being  fresh. 

Experiment  I. — A large  healthy  pariah  dog  was  put 

Appearance  of  the  choleraic  under  cliloi  oform,  and  nearly  an 
material  injected.  ounce  of  choleraic  evacuation  was 

injected  into  the  right  femoral  vein.  The  material  injected 
consisted,  in  greater  part,  of  grey  watery  fluid,  hut  con- 
tained in  addition  numerous  minute  fragments  of  the  flocculi 
characteristic  of  choleraic  evacuations.  The  operation  was 
performed  at  8 a.  m. 

The  animal  continued  dull  and  sluggish  throughout  the 

course  of  the  day,  hut  did  not  show 
the  slightest  indication  of  pain.  It 
neither  was  purged  nor  vomited,  and  on  the  following  morn- 
ing, 24  hours  after  the  operation,  it  appeared  to  he  much 
livelier  than  on  the  previous  evening.  The  wound  in  the 
thigh,  however,  presented  an  unhealthy  aspect,  and  there 
was  a considerable  amount  of  swelling  around  it.  The 
animal  became  rapidly  more  depressed  and  dull  during  the 
day,  and  in  the  evening  appeared  to  be  in  a dying  condition; 
hut  throughout  it  showed  not  a single  symptom  which  could 
he  supposed  to  resemble  those  of  cholera. 

As  it  appeared  probable  that  it  would  die  during  the 
night,  and  that  the  results  of  post-mortem  examination  would 
therefore  be  vitiated,  it  was  anew  put  under  chloroform  at 
5 P.  m.,  33  hours  after  the  injection,  and  the  administration 
continued  until  respiratoin  ceased.  An  immediate  post- 
mortem examination  was  then  performed,  the  results  of  which 
were  as  follows : — 

There  was  much  erysipelatous  inflammation  of  an  un- 

Post-mortem  appearances;  healthy  nature  around  the  wound 
nothing  special  observed.  extending  for  some  distance  up  the 

flank.  On  opening  the  abdomen,  the  peritoneal  cavity  was 
found  to  contain  no  fluid,  and  the  peritoneum  both  in  its 
visceral  and  parietal  layers  appeared  to  be  perfectly  healthy. 
The  intestines  were  empty,  and  in  every  respect  appeared  to 
be  perfectly  healthy.  The  liver  was  extremely  fatty,  and  so 
soft  and  friable  as  to  break  under  the  slightest  pressure.  On 
its  upper  surface  there  was  a radiating  cicatrix  which,  from 
its  appearance,  seemed  to  indicate  the  site  of  an  old  rupture 
of  the  organ.  The  larger  veins  contained  fluid  blood,  and 
there  was  no  indication  of  the  occurrence  of  embolism  in 
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any  part  of  it.  The  kidneys  were  extremely  fatty,  and  the 
left  one  contained  one  or  two  embolic  masses  of  considerable 
size,  projecting  on  the  surface  and  extending  deeply  into  its 
substance.  The  bladder  was  full  of  urine.  The  pleurae, 

Absence  of  bacteria  in  the  lungs,  and  heart  were  perfectly  normal 
bl00d-  in  aspect.  The  blood  showed  no 

traces  of  bacteria  in  it  when  carefully  examined  a quarter 
of  an  hour  after  its  removal  from  the  heart. 

(b.)  The  choleraic  material  used  being  one  day  old. 

Experiment  II. — A dog  which  had  been  previously  the 
subject  of  injections  of  choleraic  media,  both  femorals  and 
one  basilic  vein  having  been  previously  tied  {vide  Experi- 
ments VI.,  XXXVI.  and  XL.),  but  which  was  nevertheless 
in  very  fair  condition,  was  put  under  chloroform  at  7-30  a.  m. 

^ Material  injected  twenty-  The  remaining  basilic  vein  was  now 
four  hours  old.  opened,  and  four  drachms  of  a choler- 

aic evacuation  passed  by  a patient  in  hospital  24  hours 
previously,  and  which  had  remained  in  a bottle  during  the 
interval,  was  injected  into  it. 

The  animal  rapidly  recovered  from  the  effects  of  the 
„ chloroform,  and,  saving  that  it  limped 

slightly  m walking,  appeared  to  be 
in  no  way  affected  by  the  operation.  It  continued  apparently 
in  health  throughout  the  day,  walking  about  and  feeding, 
and  on  the  following  morning  also  it  showed  no  symptoms 
of  illness.  It  was  therefore  killed  under  chloroform  as  in 
the  previous  experiment,  and  an  immediate  post-mortem 
examination  performed. 

There  was  a localized  sac  of  pus  in  the  sheath  of  the 

Post-mortem no  special  vessel  last  injected.  The  pus  appeared 

1®slon'  . to  be  perfectly  normal,  and  there  was 

little  inflammation  around  the  sac.  The  wounds  caused  by 
the  previous  operations  were  clean  and  healthy,  that  in  con- 
nection with  the  femoral  vein  of  the  opposite  side  being 
almost  entirely  healed  up.  The  abdominal  and  thoracic 
organs  were  carefully  examined,  but  save  for  the  existence  of 
one  or  two  minute,  congested,  possibly  embolic  patches  in 
the  liver  they  appeared  healthy  and  normal. 

Experiment  III. — A healthy  young  pariah  dog  was  put 
under  chloroform  at  7 a.  m.,  and  four  drachms  of  choleraic 

Material  hour,  old.  evacuation  which  had  stood  for  24 

hours  in  a bottle,  was  injected  into  the 
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right  femoral  vein.  The  operation  was  performed  on  the 
same  morning  and  with  the  same  material  as  Experiment  II. 

The  animal  once  or  twice  ceased  to  respire  during  the 
operation,  but,  by  resorting  to  artificial  respiration,  sensibi- 
lity was  restored,  and  it  eventually  recovered  from  the 
influence  of  the  chloroform. 

Several  days  of  illness  supervened,  during  which  the 
animal  appeared  hardly  able  to  walk,  became  much  emaciat- 

A , a ed,  and  was  affected  with  slight 

Effects  of  operation;  severe  . . . . . . . rlll  0 

illness,  but  apparent  recovery  Convulsive  tWltcllingS.  These  SVmp- 
m we  ck  jl 

toms  gradually  passed  off,  and  at  the 
close  of  a week  after  the  performance  of  the  operation,  it 
appeared  to  have  entirely  recovered.  It  was  accordingly 
killed  on  the  morning  of  the  eighth  day,  and  an  immediate 
'post-mortem  examination  made. 

On  opening  the  abdomen  the  peritoneal  cavity  was 
found  to  contain  a considerable  quantity  of  reddish  serous 
fluid.  The  intestines  were  congested  externally,  and  con- 

Post-mortem : reddish,  fluid  tained  here  and  there  patches  of  red- 

dish  mucus.  The  remaining  abdomi- 
eontaming  pinkish  mucus.  na|  anc[  thoracic  organs  appeared  to  be 

perfectly  healthy. 

(<?.) — The  choleraic  material  used  being  two  days  old. 

Experiment  IY. — A large,  healthy,  young  pariah  dog 

was  put  under  chloroform,  and  about 
half  an  ounce  of  choleraic  material 
was  injected  into  the  right  femoral 
vein.  The  material  employed  consisted  of  the  supernatant 
fluid  of  an  evacuation,  which  had  stood  for  40  hours,  and 
which  had,  when  quite  recent,  been  chiefly  characterised  by 
the  profusion  of  large,  active  amoeboid  bodies  present  in  it. 

The  dog  rapidly  recovered  from  the  influence  of  the 

chloroform,  and  appeared  to  be  quite 
no  result.  unaffected  by  the  operation.  On  the 

following  morning,  24  hours  after  the  injection,  there  were 
no  symptoms  of  illness,  and  during  the  subsequent  three  days 
the  animal  appeared  to  be  in  perfect  health,  so  that,  on  the 
morning  of  the  4th  day  from  the  first  operation,  he  was  made 
the  subject  of  another  experiment  (vide  Exp.  XXII). 

Experiment  Y. — A very  young  and  healthy  pariah  pup 

was  put  under  chloroform,  and  two 

The  supernatant  fluid  used,  or  three  drachms  of  the  supernatant 
48  flours  old.  , , . x , . 

fluid  from  a choleraic  evacuation 


Material  used  being  tfle  su- 
pernatant fluid,  40  flours  old. 


[ 31  ] 


which  had  stood  in  the  laboratory  for  48  hours  were  injected 
into  the  right  femoral  vein. 

The  animal  recovered  rapidly  and  perfectly  from  the 

influence  of  the  chloroform.  It  show- 
No  result.  ecj  n0  symptoms  of  illness,  and  on  the 

following  day  appeared  to  he  quite  well.  As  it  continued  in 
perfect  health,  it  was  subjected  to  a fresh  operation  48  hours 
after  the  performance  of  the  former  one  (vide  Exp.  XXXV). 


Experiment  VI. — A healthy  pariah  dog,  into  the  right 

femoral  vein  of  which  choleraic  mate- 
Materiai  used  48  hours  old.  keen  injected  three  days  pre- 

viously without  result,  was  put  under  chloroform,  and  four 
drachms  of  a dejection,  which  had  been  passed  48  hours  before 
by  a patient  who  had  been  ill  for  24  hours,  was  injected  into 
the  femoral  vein  of  the  opposite  side. 

The  dog  was  never  fully  under  the  influence  of  the  chlo- 
roform, and  very  soon  appeared  as 
no  result.  though  nothing  had  happened  to  it. 

On  the  following  day  it  seemed  to  be  quite  well  and  remain- 
ed so  until  after  the  lapse  of  three  days,  when  it  was  again 
operated  on  (vide  Experiment  II). 


Material  used  72  hours  old, 
swarming  with  bacteria  and 
animalculce,  obtained  from  a 
very  mild  case  of  cholera. 


(cl.) — The  choleraic  material  used  being  three  days  olcl. 

Experiment  VII. — A strong,  healthy  pariah  dog  was 

put  under  the  influence  of  chloroform, 
and  four  drachms  of  choleraic  fluid 
was  injected  into  the  left  femoral  vein. 
The  fluid  was  derived  from  an  evacua- 
tion which  had  been  kept  for  72  hours.*  It  was  watery,  and 
at  the  time  of  the  operation  had  but  a very  slightly  offensive 
odour  and  a faint  alkaline  re-action.  There  was  hardly  any 
sediment  present,  and  the  material  injected  consisted  entirely 
of  liquid  crowded  with  very  large  and  active,  stiff-looking 
bacteria,  together  with  myriads  of  active  flagellated  monads. 

The  animal  appeared  to  be  very  little  affected  by  the 

No  marked  result-  killed  °Pel'ation>  <*OWed  110  Symptoms  of 
uSer  cmorSfofm  24  ™ disease  throughout  the  day,  and  by 

the  following  morning  seemed  to  bo 
quite  well.  Chloroform  was  accordingly  again  administered, 
and  continued  until  death  occurred  24  hours  subsequent  to 
the  performance  of  the  injection. 


* The  case  from  which  it  was  derived  was  a very  slight  ono,  rather  of  choleraic  diarrhoea  than 
ot  cholera,  and  made  a rapid  recovery. 
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A post-mortem  examination  was  performed  at  once,  the 

Post-mortem:  no  porito-  abdomen  being  opened  before  respira- 
mtis;  mtestinea  healthy.  tion  and  circulation  had  finally  ceased. 

There  were  no  signs  of  peritonitis  present.  The  mucous 
surface  of  the  intestines  appeared  to  be  quite  healthy. 
Scrapings  from  it  showed  merely  normal  epithelial  cells  and 
villi  with  the  usual  sprinkling  of  minute  bacteria.  The  me- 
sentric  glands  were  congested  and  contained  a good  deal 
of  fluid  in  their  interior.  A preparation  of  this  fluid  was 

mounted  in  a wax  cell  and  examined 
e ci^ 0 ^on  S' in  e (i1  an  o s b a ctl:  r i laJ  one  hour  and  a half  afterwards.  It 
hours.ld  they  develop  m 24  was  found  to  consist  of  a clear  liquid, 

containing  no  recognisable  bacteria 
or  vibriones,  but  full  of  red  blood-corpuscles  and  active 
amoeboid  bioplasts.  It  was  again  carefully  examined  24  horns 
later,  but  the  only  change  observable  in  it  was  that  the  bio- 
plasts had  all  become  motionless  and  circular.  The  rest  of 
the  abdomen  and  thoracic  organs  were  apparently  healthy. 

Two  preparations  of  blood  from  the  heart  were  mounted 

No  bacteria  in  the  blood,  usual  in  wax  cells.  These  weie 
nor  were  any  developed.  examined  about  an  hour  afterwards, 

and  again  after  the  lapse  of  24  hours.  On  neither  occasion 
did  they  show  anything  abnormal,  the  serum  was  perfectly 
clear  and  free  from  all  traces  of  bacteria  or  vibriones,  and  an 
abundance  of  leucocytes  crawled  out  of  the  clot  and  subse- 
quently underwent  their  usual  changes. 


Expekiment  VIII. — Immediately  after  the  injection  of 

Material  used  72  hours  old  the  previous  experiment  had  been 
same  as  in  last  experiment.  ’ completed,  another  very  large  healthy 

pariah  dog  was  put  under  the  influence  of  chloroform,  and 
six  drachms  of  the  same  fluid  was  injected  into  the  right 
femoral  vein. 

The  animal  rapidly  recovered  from  the  influence  of  the 

chloroform,  and  did  not  at  first  appear 
Death  m 3 hours.  pe  muc|1  affected  by  the  operation, 

being  able  to  walk  to  the  kennel  with  apparent  ease.  It 
rapidly,  however,  became  much  depressed,  and  died  within 
three  hours.  A post-mortem  examination  was  performed  five 
hours  after  death. 


Post-mortem  rigidity  was  strongly  marked.  On  opening 
,,  . , _ ...  the  abdomen  there  were  found  to  be 

Post-mortem.  No  pentom-  ULL'“'  W .. 

tis ; small  intestines  pale  ex-  dcrnS  of  nei’ltoilltlS.  I lie  Small 

ternally,  and  the  mucous  sur-  oaO  1 „ 

face  coated  with,  a pinkish  intestine  was  pale  externally.  Un 

substance,  consistmg  chiefly  Jr  . . . 1 

of  epithelium,  which  had  be-  onenilio’  it.  it  Was  lOllUCl  tO  be  COateCl 
come  almost  entirely  detach-  O . . n . 

cd-  with  a thick  soft  substance  of  pink 


[ 33  ] 


hue.  This  layer  was  quite  loose  and  easily  removed  from  the 
subjacent  mucous  membrane,  and  was  found  to  be  composed 
of  detached  epithelium.  When  it  was  washed  off,  the  denud- 
ed surface  of  the  membrane  became  visible,  from  which  only 

a very  little  material  could  be  scrap- 
o^senSscu^orfa^fkenTberi‘-  ed,  consisting  of  imperfectly  developed 
ones-  epithelial  cells,  and  containing  an 

abundance  of  very  long,  uniseptate  or  jointless  vibriones, 
lying  motionless  or  progressing  in  a serpentine  fashion  over 
the  field,  as  represented  in  the  woodcut  (Tig.  1,  page  3d). 

Tor  about  six  inches  immediately  above  the  ileo-coecal 

Exemption  of  iieo.-eoecai  valve  the  gut  appeared  quite  healthy 
portion  of  sman  mtestme.  and  unaffected,  but  every  where  else 

the  epithelial  coating  of  the  mucous  membrane  appeared  to 
be  detached. 


The  mesenteric  glands  were  soft,  and  not  congested,  but 
of  a dirty  yellow  colour  on  section,  and  containing  an  abun- 
♦ dance  of  fluid.  A preparation  of  this 

Mesenteric  glands  crowded  ra'i  , • n , 

with,  oscillatoria-like  vibri-  flUlCl  Was  mounted  111  a WUX  Ceil  and 

carefully  examined  an  hour  and  a half 
afterwards.  It  was  found  to  contain  an  abundance  of  gland- 
cells  and  to  be  swarming  with  elongated  vibriones  like  those 
present  in  the  intestines,  for  the  most  part  uniseptate,  and 
either  still  or  only  moving  slightly.  It  was  again  examined 
sixteen  hours  subsequently,  but  no  changes  had  taken  place 
in  the  condition  of  the  vibriones,  although  the  majority  of 
the  gland-cells  had  broken  down,  and  numerous  clusters  of 
fatty  crystals  had  made  their  appearance. 


The  large  intestine  was  normal  in  appearance,  and  the 

remaining  abdominal  organs  were 
healthy.  The  stomach  contained  a 


The  large  intestine  healthy. 


little  glairy  fluid. 

On  opening  the 


No  pleurisy ; slight  conges 
tion  of  pericardium. 


thorax  there  was  found  to  be  no  pleu- 
risy. The  lungs  were  collapsed,  the 
left  one  totally  so,  whilst  the  right 
was  partially  congested.  The  pericardium  contained 
a,  little  fluid,  and  there  was  slight  congestion  of  both  the 
visceral  and  parietal  layers.  The  heart  was  healthy. 

A preparation  of  blood  from  the  right  ventricle  was 
No  bacteria  in  the  blood  niounted  in  a wax-cell  and  examined 
raUpidfyeformedaped  crystai*  an  hour  afterwards.  At  that  time 
, no  bacteria  could  be  detected  in  it, 

but  crystals  had  begun  to  appear,  and  the  serum  was  stained 


E 


[ 34  ] 

witli  the  colouring  matter  of  the  red-corpuscles,  whilst  sixteen 
hours  afterwards  the  whole  of  the  preparation  was  converted 
into  a mass  of  large  blood-crystals. 


Fig.  1.  X500.  Fig.  2.  x500. 

Oscillatoria-like  vibriones  obtained  on  Appearances  presented  by  the  bodies  in  Fig.  1 

the  mucous  surface  of  the  small  intestines  on  the  third  day. 
and  in  the  mesenteric  glands. 


Experiment  IX. — On  the  completion  of  the  preceding 

Material  used,  same  as  last  opeiation,  Expenmeut  VIII,  another 
experiment,  72  hours  old.  very  large  pariah  dog  was  put  under 

the  influence  of  chloroform,  and  one  ounce  of  the  fluid  em- 
ployed in  it  was  injected  into  the  right  femoral  vein. 

The  animal  at  first  appeared  to  be  very  little  affected, 

Death  in  4 hours.  and,  like  the  dog  of  the  preceding  ex- 

periment, walked  off  to  the  kennel  with  ease  and  without 
manifesting  any  symptoms  of  pain  or  inconvenience.  It  died, 
however,  within  four  horns,  and  a 'post-mortem  examination 
was  performed  four  hours  after  death. 

Post-mortem  rigidity  was  strongly  marked.  On  opening 
Post-mortem:  no  peritoni-  the  abdomen  the  small  intestines  were 
externally ; creamy  substance  found  to  present  precisely  the  same 
epithelium.  appearances,  both  externally  and  in- 

ternally, as  in  the  preceding  case.  There  was  the  same 
separation  of  the  epithelium,  and  the  resulting  formation  of  a 
soft,  pink,  creamy  substance,  and  in  this  case  also  the  portion 
of  the  gut  immediately  above  the  ileo-coecal  valve  was  ap- 
parently unaffected. 

The  only  feature  in  which  the  intestines  in  this  instance 
Watery  fluid  towards  lower  differed  from  the  others  consisted  in 
affecfed^p o\“ion s ofb mucous  there  being  a certain  amount  of  watery 

fluid  present  in  them.  Towards  the 


membrane,  near  ileo-ccecal 
valve. 
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lower  end  of  tlie  ileum,  just  above  the  unaffected  portion  of 
the  mucous  membrane,  the  separation  of  the  epithelium  was 
not  so  far  advanced  as  higher  up,  and  appeared  to  he  in  a 
state  of  transition  towards  such  a condition. 

The  mesenteric  glands  were  highly  congested  internally, 
Mesenteric  ?iands  contained  of  a soft  consistence,  and  contained 

bacteria  and  long  vibnones.  an  abundance  of  pink  fluid.  A pre- 

paration of  this  fluid  was  mounted  as  usual  in  a wax-cell. 
When  examined  an  hour  and  a half  subsequently,  it  was 
found  to  contain  an  abundance  of  minute  bacteria,  a sprink- 
ling of  the  long  vibriones  occurring  in  the  glands  and  intes- 
tines of  the  previous  case,  together  with  normal  gland-cells 
and  numerous  red  blood-corpuscles.  Sixteen  hours  later,  it 
contained  an  abundance  of  minute  active  bacteria,  together 
with  molecular  matter,  fatty  crystals  and  cells,  but  showed 
none  of  the  elongated  vibriones  previously  present  in  it. 

The  large  intestine  and  appendix  vermiformis  were 
Large  intestine  healthy.  normal  in  aspect,  and  the  rest  of  the 
abdominal  viscera  appeared  healthy.  The  bladder  contained 
a little  urine. 


On  opening  the  thorax  there  were  found  to  be  numerous 
Cancerous  nodules  through-  large  cancerous  nodules  throughout 
ditis.  the  substance  ot  both  lungs,  winch 

were  collapsed,  but  Contained  a little  air.  There  was  slight 
inflammation  of  the  parietal  pericardium,  and  the  visceral 
layer  also  was  somewhat  injected. 

A preparation  of  blood  was,  as  usual,  procured  from  the 
right  ventricle  and  mounted  in  a wax-cell.  When  examined 
about  two  hours  afterwards,  the  serum  was  found  to  be  deeply 
Bacteria  developed  in  the  stained  with  the  colouring  matter  of 

the  red  corpuscles,  and  to  contain 
numerous  minute  active  particles,  but  no  distinct  bacteria 
could  be  detected  in  it.  Sixteen  hours  afterwards  it  was 
crowded  with  large  blood -crystals  and  contained  an  abun- 
dance of  minute  active  bacteria. 


Experiment  X. — A small  healthy  pariah  dog  having 

E^erlmfntu3aevii-iir  so  keen  Put  un(ler  the  influence  "of  chloro- 
hours  old.  ’ form,  about  three  drachms  of  the  same 

fluid  employed  in  the  three  preceding  experiments,  but 
which  had  now  been  kept  for  nearly  eight  hours  longer,  was 

D..U.  in  about  6 bout,.  “je°.te.d  “t0  th'3  riS£‘  fe“OTal  ™n. 

ibe  injection  was  performed  at  4 p.  m., 
and  the  animal  died  during  the  night.  A post-mortem  exami- 
nation was  performed  at  7 a.  m,  of  the  following  day. 
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Post-mortem  rigidity  was  well  marked.  There  was  a 

Post-mortem.  Mucou  s little  reddish  serum  in  the  peritoneal 
^veiled11, wfth8™*11  so^ft1  e pink  cavity,  but  the  intestines  and  mesen- 
liiim ,nexee p t ab ove^fie o -ccc^c ai  tery  were  not  congested.  On  laying 
valve>  open  the  small  intestine,  the  interior 

was  found  to  present  the  usual  appearances,  the  portion 
immediately  above  the  ileo-coecal  valve  being  unaffected,  and 
the  rest  of  it  covered  with  a soft  pink  coating  of  detached 
epithelium. 

Preparations  of  this  pink  material  as  well  as  of  matter 
scraped  from  the  subjacent  denuded  mucous  coat  were  exa- 
mined. The  former  were  found  to  consist  of  cylindrical  epi- 

. , . „ „ thelial  cells,  and  to  contain  numerous 

The  pink  material  crowded  . . . ...  ..  . 

with  epithelial  ceils,  and  os-  long  serpentine  VLbnones  similar  to 

cillatoria-like  vibriones.  . , ° „ ■*-  , ....  . 

those  found  m the  intestines  and 
glands  of  the  dogs  of  the  previous  experiments.  The  latter 
preparations  consisted  of  imperfectly  developed  epithelial 
cells,  with  an  even  greater  abundance  of  the  elongated  vi- 
briones  (Pig.  1.)  which  ultimately  resolved  themselves  into  a 
network  of  leptotlirix-filaments  (Pig.  2). 

The  mesenteric  glands  contained  pinkish  fluid,  a pre- 

Fiuid  in  mesenteric  glands  paration  of  which  was  mounted  in  a 
contained  long  vibriones.  wax-cell.  When  examined  an  hour 

afterwards,  the  gland-cells  were  found  to  be  considerably  dis- 
integrated, whilst  the  fluid  contained  great  numbers  of  the 
elongated  serpentine  vibriones,  described  in  the  previous  pre- 
parations, in  a state  of  full  activity.  The  majority  of  them 
appeared  to  be  uniseptate  with  a kind  of  hinge  joint  in  the 
middle. 

The  rest  of  the  abdominal  organs  were  healthy. 

There  was  a little  reddish  serum  in  the  pericardium ; the 
right  side  of  the  heart  was  full  of  fluid  blood,  and  the  left 
contained  a little  also. 

A preparation  of  blood  was  as  usual  mounted  in  a wax- 
cell, which  was  examined  an  hour  and  a half  afterwards,  and 
found  to  contain  numerous  minute  molecules  in  active  mo- 
tion, but  no  distinct  bacteria.  Twenty-four  hours  after- 

Blood  contained  active  mole-  Wards  it  WUS  Crowded  with  large 
cuies,  but  no  bacteria.  needle-shaped  blood-crystals,  and  the 

serum  had  almost  dried  up. 

(cl,) — The  choleraic  material  used  being  four  days  old . 

Experiment  XI. — A small  healthy  pariah  dog  was  put 

tvt  * • , , * under  the  influence  of  chloroform, 

Material  used  as  in  Expert-  Lluuvi  -1-L‘  ’ 

ments  vii-x,  but  oo  hours  ant[  four  drachms  of  the  fluid  employ- 
ed iu  Experiments  VII,  A III,  IX  and 
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X,  but  which  liacl  now  been  kept  for  96  hours,  was  injected 
into  the  right  femoral  vein.  The  animal  seemed  to  be  very 
little  affected  by  the  operation,  and  ran  off  to  the  kennel  very 

cheerfully  a few  minutes  after  it  was 

u^d°ermchioerdoformCt9  S completed.  It  remained  in  apparent 
after  operation.  health,  and  was  killed  under  chloro- 

form about  9 hours  subsequently. 

During  the  administration  of  the  chloroform,  tarry  liquid 
escaped  from  the  rectum,  and  the  large  intestine  was  subse- 
quently found  to  be  full  of  similar 
of s m a i? ?n t e sti ne *c o a t e d wit S material.  The  small  intestine  for 
the^1 Ipith e i imn.u wa s'1 not  df-  nearly  two  feet  above  the  ileo-coecal 
tached-  valve  appeared  healthy,  but  above 

that  the  mucous  membrane  was  coated  with  a sanguineous 
layer,  the  epithelium  however  was  not  detached.  The 
mesenteric  glands  were  very  much  congested  and  full 
of  reddish  fluid.  Some  of  them  were  reserved  in  a moist 
chamber  for  14  hours.  On  sections  being  made  at  the 
close  of  that  period,  the  gland  was  found  to  contain  fluid 

in  its  interior  swarming  with  active 
bacteria,  and  containing  a sprinkling 
of  long,  active,  serpentine  vibriones 
similar  to  those  found  in  the  preceding  experiments  with  the 
same  fluid.  A preparation  of  the  fluid  from  the  glands  was 
also  mounted  in  a wax-cell  at  the  'post-mortem  examination. 

On  examination  a quarter  of  an  hour 

Ki?nd  fluid,  but0no  rvib?ion1ea  afterwards,  it  was  found  to  be  full 
developed.  0f  recj  blood-corpuscles  and  crowded 

with  minute  motionless  molecules.  Twenty-four  hours  later 
many  of  these  particles  were  in  active  motion,  but  there  were 
no  elongated  vibriones  present.  The  rest  of  the  abdominal  and 
thoracic  viscera  were  healthy,  and  there  were  no  traces  of 
pericarditis. 

Two  preparations  of  blood,  one  from  the  vena  portae,  the 

other  from  the  right  ventricle,  were 
tJaSt  or Cvenk\,OTt®,°b0ut  mounted  in  wax-cells  as  usual.  They 

dev e lo p e d° in *t h e iatter.u e n 1 1 y were  examined  a quarter  of  an  hour 

afterwards  ; the  latter  contained  nu- 
merous motionless  molecules,  the  former  a few  small  blood- 
crystals,  but  in  neither  were  there  any  distinct  bacteria.  They 
were  again  examined  after  an  interval  of  14  hours.  At  this 
time  the  preparation  of  portal  blood  contained  numerous 
moving  molecules,  and  an  increased  number  of  crystals,  whilst 
the  other  preparation  was  apparently  quite  unchanged. 


Mesenteric  glands  preserv- 
ed for  4 hours  contained 
bacteria  and  long  vibriones  : 
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Experiment  XII. — A young  and  healthy  dog  was  put 

under  chloroform,  and  four  drachms 
Material  used  00  hours  old.  Gf  clioleraic  dejection,  which  had  been 

passed  9G  hours  previously,  injected  into  the  right  basilic  vein. 


The  animal  came  rapidly  out  of  the  influence  of  the 

Death  in  22  hours.  eMorofonn,  but  its  respiration  was 

disturbed,  violent  and  gasping.  To- 
wards the  evening  of  the  same  day  it  began  to  pass  reddish, 
mucous  evacuations,  and  it  continued  to  do  so  until  5 a.  m. 
of  the  following  morning,  when  it  died,  22  hours  after  the 


operation. 

A post-mortem  examination  was  performed  at  7 A.  m. 

On  opening  the  abdomen,  the  cavity 
Patches  of  red  mucus  in  the  was  round  to  be  tree  from  fluid  and 

small  intestines.  •,  ■,  '. 

the  peritoneum  was  smooth  and  shin- 
ing, appearing  in  every  respect  to  be  perfectly  healthy.  The 
large  intestine  was  throughout  coated  with  a layer  of  thick, 
dark  red  mucus  which  ceased  sharply  close  to  the  ileo-coeeal 
valve.  The  small  intestines  showed  small  patches  of  red 
mucus  on  the  interior  of  the  jejunum  and  ileum,  whilst  the 
duodenum  appeared  to  be  perfectly  healthy. 


The  liver  contained  a few  extravasated  spots  of  small 

Small  extravasations  in  size,  and  one  about  the  size  of  an 
the  liver  and  almond  beneath  the  peritoneum  close 

to  the  gall-bladder.  The  spleen  was  pale  and  bloodless.  The 
kidneys  appeared  to  be  perfectly  healthy. 


On  opening  the  chest  the  pleural  cavities  were  found  free 
of  fluid,  and  the  membranes,  like  the  peritoneum,  appeared 
perfectly  healthy.  The  left  lung  was  universally  mottled  and 
congested.  It  was  gorged  with  blood,  and  exhibited  numer- 
ous small  spots  of  extravasation  probably  due  to  embolism, 

both  superficially  and  throughout  its 
substance.  The  right  lung  showed 
heart  on  tlie  surface  of  the  numerous  blackish  spots  towards  the 

base,  but  was  not  universally  congested 
like  the  right  one.  The  pericardium  was  healthy  and  contain- 
ed no  fluid.  The  surface  of  the  heart,  more  especially  of  the 
left  ventricle,  was  covered  with  yellowish  white  miliary  spots, 
and  small  points  of  extravasation.  The  cavities  of  the  right 
side  were  extremely  distended  and  full  of  soft,  black 
clot. 

The  left  ventricle  contained  a little  fluid  blood. 
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Experiment  XIII.— A healthy  pup  was  put  under 
„ . ....  . . ..  . chloroform,  and  three  drachms  of 

Material  injected  (fluid  and  ^ ’ 

, 90  J 


sediment). 


i hours  old. 


choleraic  material  injected  into  the 
left  femoral  vein.  The  material  consisted  of  the  fluid  and 
sediment  of  an  evacuation  thoroughly  shaken  up,  and  was 
in  an  active  state  of  decomposition,  the  fluid  being  covered 
with  a thick  layer  of  bacteria,  and  the  sediment  consisting  in 
greater  part  of  amorphous  matter  with  a few  persistent  red 
blood  corpuscles.  The  injection  was  performed  at  9 a.  m., 
and  the  dog  rapidly  came  out  of  the  influence  of  the  chloro- 


Death  in  about  15  hours. 


form.  It  died  at  midnight  of  the 


A few  eeehymosed  spots  in 
jejunum  and  the  ileum  coated 
with  reddish  mucus. 


same  day  without  having  shown  any 
choleraic  symptoms. 

A post-mortem  examination  was  performed  at  8 A.  m.  of 
the  following  morning,  23  hours  after  the  operation.  The  post- 
mortem rigidity  was  well  marked. 

Post-mortem  appearances.  'X']iere  was  n0  evidence  of  inflamma- 

tory action  around  the  wound  in  the  thigh,  which  appeared 
clean  and  healthy.  On  opening  the  abdomen,  the  cavity 
was  found  to  he  free  of  fluid,  the  surface  of  the  small  intes- 
tines appeared  slightly  roughened,  but  the  parietal  peri- 
toneum was  perfectly  smooth  and  glistening,  and  there  was 
no  evidence  of  inflammatory  action  present.  The  stomach 

was  empty,  and  there  were  a few 
eeehymosed  spots  on  the  mucous 
membrane.  The  duodenum  ap- 
peared healthy  and  contained  a small  quantity  of  bile-stained 
mucus.  The  mucous  membrane  was  perfectly  free  of  injection 
throughout  the  upper  portion  of  the  jejunum,  but  towards  the 
lower  extremity  there  was  an  eeehymosed  patch  three  or  four 
inches  in  length.  The  ileum  contained  an  abundance  of 
mucus  of  a peculiar  reddish  hue.  The  large  intestine  was 
also  coated  with  abundant  reddish  mucus. 

The  liver  both  on  the  surface  and' throughout  its  sub- 
stance showed  numerous  small,  light 
coloured  spots  about  the  size  of  small 
shot.  There  were  no  inflammatory 
rings  around  them  ; after  the  specimen  had  been  for  12  hours 
in  a weak  solution  of  spirit,  these  spots,  where  on  the  sur- 
face, appeared  slightly  prominent;  but  these  prominences 
disappeared  on  exposure  to  the  air,  and  slight  depressions 
replaced  them,  appearing  to  indicate  that  they  had  been  due 
to  an  abnormal  absorption  of  fluid  at  these  points.  On  mi- 
croscopic examination,  the  material  composing  these  light 


Small  nodules  of  disin- 
tegrated matter  throughout 
the  liver. 
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coloured  spots  was  found  to  consist  of  molecular  matter  and 
liver-cells  in  various  stages  of  disintegration.  The  spleen  was 
normal  in  appearance.  The  kidneys  also  appeared  healthy. 

On  opening  the  chest  the  pleurae  were  found  to  he 
healthy.  The  trachea  and  bronchi  were  empty  and  normal. 
The  lungs  were  collapsed,  containing  very  little  air.  They 
appeared  to  be  injected  on  the  surface,  contained  a little  black 
The  thoracic  viscera  Heal-  blood,  and  presented  a somewhat 

thy  (p)-  pneumonic  aspect.  The  smaller  bron- 

chial tubes  contained  a yellowish  frothy  fluid.  The  pericar- 
dium was  healthy.  The  right  auricle  was  distended  with 
coagulum,  part  of  which  was  black,  part  gelatinous  and  yellow- 
ish. The  right  ventricle  was  in  a similar  condition.  The 
pulmonary  artery  was  full  of  a similar  coagulum.  The  left 
auricle  contained  a little  dark  clot  and  the  left  ventricle  was 
strongly  contracted  and  empty.  The  pulmonary  veins  were 
full  but  not  distended  with  blood. 


Experiment  XIY. — A small  dog  into  both  of  whose 
The  material  used  (super-  femoral  veins  aqueous  solutions  of 
craowdedflwfth  ^ac^teria  and!  choleraic  material  had  been  previously 
o u“y  undehr|onf  “o  inS-  injected  without  the  slightest  result 
tlons-  {vide  Experiments  XXXIY  & 

XXXYIII)  was  put  under  chloroform,  and  two  drachms  of 
the  supernatant  fluid  of  a dejection  which  had  been  kept  for 
96  hours  were  injected  into  the  right  basilic  vein. 

The  material  injected  contained  innumerable  monads, 
bacteria  and  vibriones,  together  with  a few  amoeboid  bodies 
about  the  size  of  white  blood  corpuscles.  The  operation  was 
performed  at  7-30  a.  m.,  and  the  dog  quickly  recovered  from 
the  influence  of  the  chloroform,  was  able  to  support  himself 
at  once,  and  very  shortly  appeared  as  though  nothing  had 
happened  to  it.  The  animal  continued  in  perfect  health,  eat- 
ing and  drinking  freely  and  having 

No  effect.  • -i  ? • vi'  . 0 

certainly  improved  in  condition  during 
the  period  in  which  he  had  been  subjected  to  operations  in- 
volving the  ligature  of  both  femoral  and  one  of  the  basilic 
veins. 


Three  days  subsequent  to  the  last  operation,  a specimen 
of  blood  was  taken  for  microscopic  observation,  and  the  dog 


Previous  to  setting  the 
dog  at  liberty,  its  blood  was 
examined ; neither  monads 
nor  bacteria  discoverable. 


was  then  let  loose  to  return  to  liis 
native  wilds,  and  no  doubt  to  regret 
the  regular  diet  and  attention  which 

O 
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lie  received  during  bis  period  of  service  to  science.  The  blood 
was  carefully  examined  but  without  yielding  the.  slightest 
evidence  of  the  presence  of  monads,  bacteria  or  vibriones. 


Expehiment  XV. 


—A  large  healthy  young  dog  was  put 
under  chloroform,  and  about  seven 
drachms  of  the  supernatant  fluid  of 
an  evacuation  which  had  been  kept 
for  96  hours  injected  into  the  right 
femoral  vein.  Eive  hours  subsequent  to  the  operation  the 
dog  died  somewhat  suddenly,  having  passed  about  a pint  of 
liquid  evacuation  just  before  death. 


Material  used  (supernatant 
fluid),  96  hours  old. 


Death  in  5 hours. 


A post-mortem  examination  was  performed  four  hours 

after  death.  The  body  was  still 

Post-mortem  appearances  ; i xi 

abdominal  cavity ; reddish  WUPm,  UUQ  there  WUC  no  TICJOV 

fluid  m pentoneum ; mortis.  On  opening  the  abdomen, 

a little  sanguineous  fluid  was  found  in  the  peritoneal  cavity. 
The  outer  surface  of  the  intestines  was  much  congested  and 
of  a purple  color.  The  stomach  was  healthy.  The  mucous 
surface  of  the  duodenum  was  normal.  The  jejunum  con- 
tained reddish-yellow  frothy  fluid,  becoming  pink  towards 
the  lower  extremity ; but  there  were  no  erosions  of  the 
much  congestion  of  some  mucous  membrane.  Towards  the 

portions  of  the  small  intesti-  •in  n ±i  *i  ii  , , 

nes,  with  reddish  fluid  con-  middle  ot  the  ileum  the  contents 

tents ; small  clots  in  the  r,  • , 

substance  of  the  liver.  were  ol  a sanguineous  aspect  and 

of  fluid  consistence,  but  they  became  paler  towards  the 
lower  extremity.  In  the  lower  half  of  the  ileum  there  were 
patches  of  extreme  congestion  corresponding,  as  a rule, 
with  patches  of  tricocephalus  dispcir.  Towards  the  ileo- 
coecal  valve  the  intestine  appeared  to  be  healthy.  The  large 
intestine  exhibited  a few  ecchymosed  spots,  but  was  other- 
wise healthy  in  appearance.  The  liver  was  fatty  and  showed 
small  clots  penetrating  its  substance.  The  gall-bladder 
contained  bile.  The  kidneys  were  slightly  congested,  but 
otherwise  normal.  The  bladder  contained  about  three 
ounces  of  clear  urine. 


The  pleural  cavity  contained  a little  slightly  sangui- 
neous fluid.  The  lungs  were  col- 
fluid  in  pericardial  and  pieu-  lapsed,  containing  very  little  air;  but 

they  were  not  congested.  The  peri- 
cardium contained  about  two  ounces  of  fluid  similar  in  ap- 
pearance to  that  present  in  the  peritoneal  and  pleural  cavities. 
The  right  auricle  and  ventricle  were  full  of  dark  colored  clot. 


F 
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Experiment  XYI. — A healthy  pariah  clog  was  put  under 
the  influence  of  chloroform  at  7 a.  m.,  and  half  an  ounce  of 
__  x , , the  supernatant  fluid  of  a choleraic 

fluid),  oo  hours  old:  deatii  in  evacuation*  winch  liad  been  kept 

six  hours.  ~ x 


right  brachial  vein, 
and  was  full  of  fine  granular 


for  four  days  was  injected  into  the 
The  fluid  injected  was  peculiarly  foetid, 
debris  and  bacteria.  The 
animal  rapidly  recovered  from  the  influence  of  the  chloro- 
form, hut  continued  in  a profoundly  depressed  condition 
until  about  1 p.  m.,  when  he  died.  During  the  interval  he 
neither  vomited  nor  passed  any  stool. 

A post-mortem  examination  was  performed  at  4-30  p.  m. 
„ x Rigor  mortis  was  strongly  marked. 

Post-mortem  appearances : ,,  . , . ,-P'J  . , 1 

There  was  no  fluid  m the  peritoneal 
cavity  ; hut  there  was  a certain  amount  of  injection  of  the 
omentum  and  mesentery  with  a good  deal  of.  dark  pig- 
mentary deposit  in  the  same  localities.  The  intestines  were 
very  pale,  externally  almost  white.  Throughout  the  entire 

course  of  the  small  intestines,  from 
the  pylorus  to  the  ileo-coecal  valve, 
the  mucous  membrane  was  congested, 
softened,  and  apparently  partially 
disorganised.  It  was  coated  with  a thick  layer  of  semi-fluid 
mucous  material;  and  on  this  being  wiped  off,  the  surface 
beneath  presented  a brush-like  aspect  due  to  the  injection 
of  the  villi.  The  material  was,  in  some  parts,  yellowish - 
white  ; but  in  general  was  of  various  shades  of  pink  and 
resembled  strawberry-cream  in  appearance. 

On  microscopic  examination,  it  was  found  to  be  com- 
posed almost  entirely  of  cylindrical 
epithelium  mixed  with  bacteria  and 
amorphous  particles.  The  large  in- 
testine also  contained  pinkish  mucus, 
was  not  injected  save  along  the 


Extreme  congestion  and 
disorganisation  of  the  muc- 
ous membrane  of  the  small 
intestines. 


This  creamy  fluid,  on  mi- 
croscopic examination,  was 
found  to  consist  almost  en- 
tirely of  perfectly  preserved 
cylindrical  epithelium. 


but  the  membrane 
edges  of  the  rugae. 


The  stomach  contained  semi-digested 


* This  dejection  was  passed  by  a patient  in  the  General  Hospital.  He  was  a sailor  who 
had  been  in  the  harbour  for  only  three  days,  and  who  had,  previous  to  his  seizure,  never 
been  over  the  side  of  the  ship.  The  symptoms  came  on  with  extreme  violence  and  sudden- 
ness, whilst  he  was  in  full  health.  The  evacuations  were  extremely  characteristic,  and  the 
term  “rice-water”  was  peculiarly  adapted  to  describe  their  appearance.  That  examined  was 
passed  two  hours  after  seizure.  On  microscopic  examination,  the  flocculi  were  found  to 
consist  entirely  of  brightly  refractive  cells,  resembling  those  found  in  recent  exudations, 
embedded  in  shreds  of  fibrinous  material  (so  perfect  was  the  resemblance  that  slides  consisting 
of  the  flocculi  and  slides  of  quite  recent  fiocculent  exudation,  removed  from  the  surface  of 
the  liver,  associated  with  peritonitis,  when  placed  under  separate  microscopes  could  not  be 
distinguished  the  one  from  the  other) ; these  cells  in  the  course  of  a few  hours  broke  down 
completely,  whereupon  the  extraordinary  resemblance  which  this  dejection  bore  to  rice- 
water  disappeared. 
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food  and  was  slightly  congested.  Towards  its  pyloric  ex- 
tremity there  was  a very  hard  fibroid  tumour  apparent- 
ly of  a schirrous  nature.  The  liver  appeared  healthy ; there 
were  numerous  distomcitci  in  the  bile  ducts."  There 
were  no  traces  of  embolism  throughout  its  substance.  The 
gall-bladder  contained  bile.  The  spleen  and  kidneys  were 
healthy.  On  opening  the  thorax,  the  pleural  cavities  were 


Oral  sucker. 

(Esophagus. 

( Termination  of  genital  tube 
( with  ova  escaping. 

Ventral  sucker,  protruded. 
Alimentary  canal,  right  side. 


Uterine  tube  filled  with  ova. 

Hairs,  still  adherent. 
Vitollogene  glands,  right  side. 

Right  vitellogene  duct. 

Ovary. 

Right  testicle. 


Termination  of  right  alimentary 
tube. 

Pulsatile  vesicle,  near  termina- 
tion of  water-vascular  system. 


*■  Fig.  3,  Distoma  found  in  the  bile  ducts  of  dogs. 

A.  — The  parasite  figured  natural  size. 

B.  — Ditto  magnified  15  diameters. 

C.  — Minute  hairs  covering  the  entire  body  when  fresh  and  before  being  manipulated, 
magnified  300  diameters. 

D.  — Ova  squeezed  out  of  the  uterine  tube,  magnified  300  diameters. 

This  distoma  is  not  infrequently  met  with  in  the  bile  ducts  of  dogs  in  this  country. 
With  the  limited  supply  of  literature  on  this  subject  within  our  reach,  wc  have,  however, 
not  been  able  to  refer  it  to  any  described  species,  and  have  therefore  introduced  a wood-cut 
showing  its  size,  form  and  minute  anatomy,  together  with  those  of  the  ova.  It  appears 
to  us  to  be  very  closely  allied  to  the  species  discovered  by  Dr.  Cobbold  in  the  liver  of  the 
American  red  fox,  and  described  and  figured  by  him  in  his  valuable  work  on  Entozoa ; indeed 
if,  on  re-examination  it  he  found  that  that  parasite  has  been,  inadvertently,  drawn  by  Dr. 
Cobbold  as  seen  from  the  hack — a mistake  into  which  we  ourselves  fell,  when  the  first 
specimen  was  sketched — this  may  turn  out  to  be  identical  with  the  species  described  by 
tins  Author  under  the  name  of  Distoma  Conjunclum.  We  strongly  suspect  this  to  be  the 
case. 
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Thoracic  cavity ; slight 
injection  of  pericardium. 


Blood  s-warming  with  bac- 
teriainthe  course  of  12  hours. 


found  to  be  free  of  fluid,  and  the  membranes  appeared  to 

be  perfectly  liealthy.  The  lungs 
were  collapsed,  airless,  and  containing 
very  little  blood.  The  pericardium  was  slightly  injected. 
The  right  cavities  were  distended  with  fluid  blood,  and  the 
left  side  also  contained  a little  blood. 

Preparations  of  the  blood  were  procured,  and,  whether 

under  common  covering  glasses,  or 
in  hermetically  sealed  wax-cells,  were 
found  to  be  swarming  with  very  active 
bacteria  after  the  lapse  of  12  hours. 

Experiment  XVII. — A large  healthy  pariah  dog  was 

put  under  chloroform  at  5 p.  m.  of 

Material  used  (supernatant  T,  i . i . t 

fluid),  100  hours  old : death  in  the  same  day  m which  the  preceding 

a few  hours.  . , * r,  -|  -1-1-fe 

experiment  was  performed,  and  hall 
an  ounce  of  the  same  fluid  employed  in  it  injected  into 
the  right  median  vein.  The  operation  was  rapidly  and  suc- 
cessfully performed,  and  the  animal  quickly  revived ; but  it 
appeared  to  be  in  a condition  of  profound  collapse  while 
under  observation,  and  died  during  the  course  of  the  night, 
having  passed  some  liquid  mucous  evacuations  of  a pink 
colour  during  the  interval.  The  evacuations  passed  imme 
diately  after  the  operations  were  natural  in  colour  and 
consistence. 

A 'post-mortem  examination  was  performed  at  7 a.  m., 

14  hours  after  the  injection  took 
place.  Rigor  mortis  was  strongly 
marked.  Pinkish  fluid*  ran  from  the  nose  and  mouth  when 
the  body  was  lifted.  There  was  no  evidence  of  peritonitis, 
and  the  external  surface  of  the  intestines  was  very  pale,  as 
in  the  preceding  case.  The  stomach  contained  a little  pale 
pinkish  mucus;  but  the  membrane  beneath  was  not  con- 
gested. The  duodenum  contained  more  abundant  and  more 

highly  colored  semi-fluid  mucous 

Disorganisation  of  the  mu-  , ,,  -i  

cous  membrane  of  tbe  smau  matter,  and  the  mucous  membrane 

throughout  the  rest  of  the  small  in- 
testines was  softened,  and  coated  with  similar  material. 
There  were  also  small  spots  of  extravasation  throughout. 
The  large  intestine  was  not  affected. 

The  mesenteric  glands  were  all  intensely  congested  and 

intense  congestion  of  mes-  full  of  pinkish  fluid  closely  resem- 
enteric glands.  bling  the  intestinal  material.  The 

latter  was  found  on  microscopic  examination  to  be  composed 

* The  fluid  consisted  of  mucus  containing  innumerable  ova  and  a few  perfect  specimens 
male  and  female,  of  Penfastoma  tcenioides. 


Post-mortem  appearances. 
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of  cylindrical  epithelium  mixed  with  abundance  of  bacteria 
and  vibriones.  The  liver  was  variegated  with  light,  yellow- 
ish, fatty  spots.  It  contained  no  evidences  of  embolism. 
The  kidneys  and  spleen  were  perfectly  healthy.  The  bladder 
was  empty.  The  pleural  cavities  were  healthy,  and  the 

Thoracic  cavity.  No  active  hugs  were  collapsed,  pale  and  devoid 
moCvldiVonmbih°edhJah1et?  but  of  any  traces  of  embolism.  The  pe- 
™eands  fbundant s aSe  ricardium  was  quite  healthy.  The 
bacteria  subsequently.  right  cavities  of  the  heart  were  empty, 

and  the  left  contained  a little  fluid  blood.  Preparations  of 
blood  were  procured  from  the  heart  and  from  one  of  the 
systemic  veins.  These,  when  examined  a quarter  of  an  hour 
subsequently,  showed  no  active  bacteria,  but  a uniform 
sprinkling  of  minute  motionless  particles  throughout  the 
serum.  Twenty-four  hours  subsequently  the  preparations 
were  crowded  with  active  bacteria. 


Experiment  XYIII. — This  experiment  was  performed 

at  the  same  time  and  with  the  same 

Material  used  ( supernatant  . . , . , , . . 

fluid),  100  hours  old,  precise-  material  as  the  preceding  one.  A 

ly  as  in.  the  last  experiment.  ■,  ■, , ■,  ■■  A , . ° , 

large  healthy  dog  having  been  put 
under  the  influence  of  chloroform,  four  drachms  of  the  fluid 
was  injected  into  the  right  brachial  vein. 

In  consequence  of  a failure  in  the  first  attempt  at 
„ , injection  and  of  the  subsequent  slip- 

Considerable  loss  of  blood  ,d  n , . . , ± • i L 

during  the  operation  and  ex-  pmg  oi  a ligature.  the  animal  was 

treme  depression  afterwards  ; *■  . P ° , 

both  kept  tor  some  time  under  the 
chloroform,  and  moreover  lost  a considerable  quantity  of 
blood.  The  operation  was  at  length,  however,  successfully 
performed.  The  dog  seemed  to  be  much  depressed  and 
whined  as  though  in  pain  for  some  time. 

.During  the  night,  however,  he  improved  greatly  and 
. J drank  some  water ; and  on  the  follow- 

but  the  dog  recovered  com-  . . - / 

pieteiy  in  a few  days  and  was  mg  monung  he  ate  and  drank  gree- 

set  at  liberty.  ,.-p  n ° , r?  ? 

dily,  and  seemed  to  sutler  more  from 
stiffness  of  the  wounded  limb  than  from  any  constitutional 
symptoms.  The  wound  looked  clean  and  healthy,  and  the 
animal  was  bright  and  lively  in  appearance.  He  continued 
free  from  any  constitutional  symptoms,  and  five  days  after  the 
operation  was  set  at  liberty  in  full  health  and  excellent  spirits. 


Experiment  XIX. — A pariah  dog  of  average  size  put 

under  the  influence  of  chloroform  at 
7 a.  m.,  and  four  drachms  of  the 


Material  used  (supernatant 
fluid),  96  hours  old. 


[ « J 


supernatant  fluid  of  a choleraic  evacuation  which  had  been 
kept  for  96  hours  was  injected  into  the  right  femoral  vein. 
The  dejection  from  which  the  material  employed  was  derived 
was  passed  by  a patient  in  the  General  Hospital  whilst  in 
profound  collapse,  and  consisted  almost  entirely  of  watery 
fluid,  only  a very  little  flocculent  sediment  being  present. 
These  flocculi,  when  quite  recent,  showed  mere  flakes  of 
minutely  granular  matter  with  a few  hyaline  cells  and  my- 
riads of  active  infusoria.  The  material  injected  was  entirely 
free  from  particles  of  sediment  and  consisted  of  an  opales- 
cent fluid  swarming  with  active  bacteria  and  containing  a 
few  molecular  flakes  and  active  ciliated  infusoria.  The  oper- 
ation was  performed  rapidly  and  with  perfect  success,  and 
the  dog  quickly  recovered  from  the  influence  of  the  chloro- 
, „ , form.  It  passed  a healthy  evacuation 

Death,  m 3 hours.  n,  n ^ .. 

soon  alter  the  close  of  the  operation 
and  showed  no  symptoms  of  pain,  but  extreme  depression 
persisted,  and  it  died  about  three  hours  after  the  operation, 
having  neither  vomited  nor  been  purged  during  the  interval. 

A post-mortem  examination  was  performed  within  two 

hours  after  death  with  the  following 

Post-mortem  appearances : , , „ . ° 

pale  and  compact  aspect  of  results.  On  opening  the  abdomen  the 

the  intestines;  .,  n .,  0 P , , . 

peritoneal  cavity  was  found  to  contain 
no  fluid,  the  membranes  showed  no  evidences  of  inflammatory 
action,  and  the  exterior  surface  of  the  intestines  was  extreme- 
ly pale.  They  were,  in  fact,  of  a whitish  colour  and  were 
closely  packed  together.  The  stomach  contained  undigested 
food,  and  the  mucous  membrane  was  pinkish  and  evenly 
congested  over  the  whole  surface.  The  mucous  membrane 
of  the  small  intestines  was  congested  from  the  pylorus  to  the 
ileo-coecal  valve  ; it  was  deep  pink  and  moist ; and  the  villi 

presented  the  brush-like  aspect  pre- 

Congestion  and  disorgani-  x.  n 

sation  of  the  entire  small  VIOUSly  described  1U  Other  expei’l- 

mtestme;  ments.  The  surface  was  coated  with 

a thick  layer  of  whitish,  semi-fluid,  flocculent  matter,  which 
in  many  cases  completely  choked  the  lumen  of  the  gut  on  a 
cross  section  being  made,  and  which  on  microscopic  examin- 
ation was  found  to  be  entirely  composed  of  cylindrical 
and  the  lumen  of  the  eut  epithelium,  mingled  with  which  were 
S!fddeo’Slho»SdSko.tcaf£l  a few  bacteria.  The  epithelial  cells 
iy  of  cylindrical  epithelium.  were  in  singularly  perfect  condition, 

and  were  either  scattered  or  in  sheets  and  masses.  The 
large  intestine  was  healthy  in  appearance.  It  contained 
normal  fcecal  matter,  and  the  mucous  membrane  showed  no 
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Congestion  of  mesenteric 
glands— the  fluid  in  them  con- 
tained bacteria. 


signs  of  congestion  or  otlier  morbid  change.  The  mesenteric 
glands  were  of  a deep  pink  hue  internally,  and  contained 

abundance  of  fluid  of  a similar  colour. 
This  fluid  on  microscopic  examination 
w7as  found  to  be  crowded  writh  the 
cells  normally  present  in  such  glands,  and  to  contain  in 
addition  a large  number  of  active  bacteria.  The  latter 
subsequently  multiplied  to  a great  extent  in  a preparation 
which  was  mounted  in  a wax-cell. 

The  liver  was  very  soft  in  texture,  but  showed  no  evi- 
dences of  the  occurrence  of  embolism.  The  spleen  and 
kidneys  were  healthy,  and  the  bladder  was  full  of  urine, 
containing  numerous  cylindrical  epithelial  scales  and  active 
bacteria. 

On  opening  the  thorax,  the  pleural  cavities  were  found 

to  contain  no  fluid,  and  the  mem- 
branes were  smooth  and  healthy.  The 
lungs  were  pale  and  collapsed.  There  was  no  pericarditis. 
The  right  cavities  of  the  heart  contained  dark  fluid  blood, 
and  the  left  auricle  and  ventricle  were  empty. 

Two  preparations  of  blood  were  mounted  in  wax-cells. 

Blood  from  the  heart  con-  When  examined  a few  minutes  after- 

rfa!lewwc^apidi!  increased  wards,  one  of  the  specimens  was  found 
m the  wax-ceiis.  to  contam  a sprinkling  of  minute, 

active  bacteria,  whilst  in  the  other  only  one  or  two  could  be 
detected.  Twenty-four  hours  afterwards,  the  former  speci- 
men was  crowded  with  large  active  bacteria,  which  were 
often  arranged  in  long  series  and  in  ramifying  flakes.  The 
other  preparation  also  showed  a considerable  increase  in  the 
numbers  of  bacteria  present,  although  by  no  means  so  great 
as  had  previously  been  observed  in  other  similar  cases. 


Thoracic  viscera. 


Experiment  XX. — A large  healthy  pariah  dog  was  put 

Material  used  (supernatant  under  the  influence  of  chloroform  at 
fluid),  about  100  hours  old.  12  noon  of  the  same  day  in  which 

the  previous  operation  was  performed,  and  four  drachms  of 
the  same  fluid  employed  in  it  were  injected  into  the  right 
femoral  vein.  The  operation  was  rapidly  and  successfully 
accomplished;  there  was  no  haemorrhage,  and  the  animal 
quickly  recovered  from  the  influence  of  the  chloroform,  and 
attempted  to  make  its  escape. 

Shortly  afterwards  it  became  dull  and  depressed,  and 
..  , , continued  in  that  condition  through- 

Appearedtobe  very  ill  at  , . „ ...  - . , _ & 

folio winVclay ly  WeU  °n  the  °U^  ^1C  r<3S':  °*  ^*1G  day.  At  7 A.  M. 

of  the  following  day  it  was  still  some- 
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wliat  dull  looking,  but  was  sitting  up  and  drinking  water 
freely,  and  at  2 p.  m.  it  appeared  to  have  almost  entirely 
recovered  from  the  effects  of  the  operation,  and  was  made 
the  subject  of  another  experiment  (No.  LYI)  from  which  it 
also  recovered. 


Experiment  XXI. — A pariah  dog  of  average  size  was 

Material  used  (supernatant  put  Ulldcr  til G influence  of  cllloi’O- 
fluid),  about  100  hours  old.  form  immediately  after  the  com- 
pletion of  the  previous  experiment,  and  four  drachms  of 
the  same  fluid  employed  in  it  was  injected  into  the  right 
femoral  vein.  The  operation  was  rapidly  and  in  every  way 
successfully  performed. 

The  respiration  ceased  whilst  the  wound  was  being 
stitched  up,  but  was  readily  re-established,  and  the  animal 
quickly  recovered  from  the  influence  of  the  chloroform.  It 
passed  a normal  evacuation  soon  after  the  operation  was  com- 

Escaped  on  the  second  day  pleted,  and  remained  in  a somewhat 
apparently  unaffected.  depressed  condition  throughout  the 

rest  of  the  day.  On  the  following  morning,  however,  it  was 
much  livelier,  and  24  hours  after  the  operation  it  appeared 
to  be  quite  well  and  was  very  desirous  of  effecting  its  escape, 
which  it  succeeded  in  doing  not  long  afterwards. 


Uo  result. 


(e.) — The  choleraic  matter  used  being  six  days  old. 
Experiment  XXII. — The  dog  which  had  previously 

Material  used  (supernatant  been  employed  in  Experiment  IY  was 
fluid),  144  hours  old.  put  under  chloroform,  and  half  an 

ounce  of  the  supernatant  fluid  of  the  same  dejection  previ- 
ously made  use  of  in  Experiment  XY  was  injected  into  the 

left  femoral  vein.  The  dog  appeared 
to  be  very  little  affected  by  the  opera- 
tion. Eour  days  after  he  was  in  excellent  health  ; but  the 
wound  in  the  thigh  was  still  open. 

Several  preparations  of  blood  were  made  by  opening  a 

No  bacteria  in  the  blood  cutaneous  vein,  and  either  treated 
4 days  after  the  injection.  with  osmic  acid  and  acetate  of  potash, 

or  without  the  use  of  any  re-agent ; but  in  neither  series 
could  any  traces  of  bacteria  be  detected. 

(f) — Choleraic  material  used  being  eight  days  old. 

Experiment  XXIII. — A strong  young  pariah  dog  was 

put  under  chloroform,  and  half  an 

Material  injected  being  the  1 „ ..  n • i <?  n _ 

same  as  in  Experiment  2GCII,  OUHCe  of  tll6  fluid  Ol  tlie  Same  6VaCUa- 

but  two  OH.  older.  tion  employed  in  the  preceding  ex- 


Post-mortem  appearances  ; 
—Fluid  in  peritoneal  cavity ; 
intestines  lined  -with,  a slimy 
pinkish  material. 
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periment,  injected  into  tlic  right  femoral  vein.  Owing  to 

the  slipping  of  a ligature,  the  dog 

Death  in  3 hours.  iost  about  a couple  of  ounces  of  blood 

during  the  operation.  The  haemorrhage  was,  however,  con- 
trolled, and  the  dog  recovered  from  the  influence  of  the 
chloroform,  but  died  about  three  hours  subsequently. 

A post-mortem  examination  was  made  within  six  hours 

after  death.  The  abdomen  was  consi- 
derably distended.  There  were  two  or 
three  ounces  of  reddish  fluid  in  the 
peritoneal  cavity,  and  the  intestines 
were  pinkish  externally.  They  were  distended  with  air,  and 
coated  with  a slimy,  pale  pinkish  material,  but  contained 
very  little  fluid.  The  liver  was  pale,  and  there  were  already 
gaseous  bubbles  beneath  the  peritoneal  coat. 

There  was  no  fluid  either  in  the  pleural  or  pericardial 
sacs.  The  lungs  were  collapsed.  The  right  cavities  of  the 
heart  were  distended  with  black  blood ; those  of  the  left 
side  were  empty. 

(y.) — Choleraic  material  used  being  ten  days  old. 

Experiment  XXIY. — A healthy,  but  very  young  pariah 

pup  was  put  under  chloroform,  and 
about  three  drachms  of  the  fluid  of 
the  same  evacuation  employed  in  the 
previous  experiments,  but  which  had 
now  been  kept  for  eleven  days,  was  injected  into  the  right 
femoral  vein.  The  dog  rapidly  recovered  from  the  chloroform  ; 
but  there  was  some  disturbance  of  the  respiration,  more 
especially  immediately  after  the  injection.  The  material  in- 
jected was  crowded  with  monads  and  bacteria,  and  contained 
numerous  circular  cells  nearly  the  size  of  blood  corpuscles 
and  with  granular  contents. 

The  dog  died  hours  after  the  operation,  and  a post- 

Post-mortem  appearances;  mortem  examination  was  performed 
-nothing  special.  six  hours  afterwards.  Rigor  mortis 

absent.  The  abdomen  was  distended,  and  the  peritoneal 
cavity  contained  some  reddish  fluid.  The  intestines  were 
distended  with  air,  but  contained  no  liquid.  The  mucous 
membrane  was,  in  one  or  two  spots,  coated  with  pinkish 
mucus.  The  liver  and  spleen  were  healthy  in  aspect. 


Material  injected  10  days 
old,  crowded  with  bacteria 
and  granular  cells  ; death  in 
hours. 


G 
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The  lungs  were  collapsed,  airless,  and  bloodless.  Both 
Blood,  removed  from  tiie  sides  of  the  heart  were  distended, 
contained  ^ distinct  bacte^  Specimens  of  blood,  both  from  the 
ria'  heart  and  from  the  vena  cava  inferior , 

showed  no  distinct  traces  of  either  monads  or  bacteria, 
although  carefully  examined  for  them. 


(h.) — Material  used  being  twelve  days  old. 

Experiment  XXV. — A small  pup  was  put  under  cliloro- 

form,  and  2 drachms  of  the  material 

Material  injected  12  days 
old.  Death  in  ’ about  4 hours, 
apparently  from  ‘ shock.’ 

Respiration  ceased  during  the  administration  of  the  chloro- 
form, but  was  re-established  after  it  had  been  carried  on 
artificially  for  a few  minutes.  Towards  mid-day  the  dog  died 
without  having  shown  any  choleraic  symptoms,  but  having 
apparently  never  recovered  from  the  shock  of  the  injection. 


used  in  the  previous  experiment  were 
injected  into  the  right  femoral  vein. 


Experiment  XXVL — A healthy  dog  was  put  under 

Material  used  12  days  old,  chloroform,  and  nearly  half  an  ounce 
swarming  with  bacteria.  0f  a choleraic  evacuation  which  had 

been  passed  12  days  previously  injected  into  the  median 
basilic  vein.  The  operation  was  performed  with  hardly  any 
loss  of  blood,  and  the  dog  rapidly  recovered  from  the  influ- 
ence of  the  chloroform. 

It  did  not  appear  to  suffer  from  the  operation,  and 
The  dog  apparently  well  on  the  following  day  appeared  to  be 
next  day.  jn  perfect  health.  The  fluid  injected 

was  swarming  with  bacteria  and  vibriones. 

(i.) — Choleraic  material  used  being  fifteen  days  old. 

Experiment  XXVII. — A large  healthy  pariah  dog  was 

put  under  the  influence  of  chloroform, 
E^erlmentuxvist“xviiL  and  half  an  ounce  of  choleraic  fluid  was 
but  is  days  old.  injected  into  the  right  femoral  vein. 

The  fluid  was  the  same  as  that  employed  in  Experiment 
XVI,  XVII,  and  XVIII,  but  had  now  been  kept  for  15  days. 
It  retained  its  intensely  foetid  odour,  but  its  re-action  was 
now  faintly  acid.  The  animal  rapidly  recovered  from  the 
influence  of  the  chloroform,  appeared  totally  unaffected  by 
the  operation,  and  remained  in  perfect  health  for  the  next 

three  days,  when  it  was  made  the 
no  effect  whatever.  subject  of  an  experiment  on  the 

effects  of  section  of  intestinal  nerves. 
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Experiment  XXVIII.— A large  healthy  pariah  dog 

Material  used  saxne  as  in  having  been  put  under  the  influence 
last  experiment,  15  days  old.  0f  clllorofoiTl},  three  (ll’achlllS  of  the 

same  fluid  employed  in  the  preceding  operation  which  had 
just  been  performed,  were  injected  into  the  left  femoral 
vein. 

The  dog  appeared  entirely  unaffected  by  the  operation, 

No  effect:  animal  kmed  and  remained  quite  healthy  for  the 
under  chloroform.  next  three  days,  at  the  close  of  which 

period  it  was  killed  under  the  influence  of  chloroform. 

An  immediate  poet-mw'tem  examination  was  made,  and 
the  intestines,  together  with  the  other  thoracic  and  abdominal 
Viscera  healthy:  the  glands  viscera,  were  found  to  be  perfectly 
bufnon^db“on^f  healthy  in  appearance.  Some  of  the 

24  hours.  mesenteric  glands  were  reserved  as  in 

Experiment  XI,  and  were  examined  after  24  hours.  The  fluid 
contained  in  the  interior  of  them  showed  an  abundance  of 
moving  molecular  matter,  but  not  a single  specimen  of  the 
elongated  vibriones  occurring  in  the  other  reserved  glands. 

Experiment  XXIX. — A small  pup,  similar  to  those  em- 
Materiai  injected  is  days  ployed  in  Experiments  XXIV  and 

XXV,  was  put  under  chloroform,  and 
one  drachm  of  the  evacuation  employed  in  Experiment 
XX,  &c.,  was  injected  into  the  right  femoral  vein.  The  opera- 
tion was  completed  with  perfect  success  and  with  no  hsemorr- 
hage  or  disturbance  of  the  surrounding  tissues.  Shortly 
after  the  injection  respiration  ceased  but  was  readily  re-estab- 
lished. 

After  the  completion  of  the  operation  the  respiration 

was  considerably  disturbed.  In  the 

Death  in  4 hours.  e i . . . 

course  of  an  hour  or  so,  the  animal 
began  to  whine  and  appeared  to  be  in  pain,  moving  about 
his  limbs  and  turning  on  his  back.  He  vomited  three  or 
four  times  and  passed  one  evacuation.  He  died  four  hours 
after  the  operation,  and  a 'post-mortem  examination  was  per- 
formed 2^  hours  after  death. 

liigor  mortis  was  strongly  marked.  The  body  was 
_ . . scarcely  warm,  and  the  wound  was 

intestines  congested  and  quite  healthy.  I he  peritoneal  cavity 

lined  with  pinkish  mucus.  1 . . . * n . . 11in  . J 

contained  no  fluid,  and  the  membrane 
was  not  injected.  The  intestines  were  distended,  and,  in 
greater  part,  of  a purplish  hue.  They  contained  a pinkish 
slimy  substance,  which,  as  a rule,  was  most  highly  coloured 


old. 
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opposite  the  most  purplish  portions  of  the  intestine.  The 
pinkish  tint  of  the  contents  did  not,  in  this  instance,  corres- 
pond with  the  presence  of  patches  of  worms,  for  the  latter 
were  in  several  instances  observed  to  occupy  pale  portions 
of  the  intestine.  The  liver  was  healthy ; the  kidneys  were 
congested. 

The  pleural  cavities  contained  no  fluid.  The  lungs  were 

Blood  from  the  heart  c?n-  collapsed,  airless  and  bloodless.  Both 
tained  monads  and  bacteria.  sides  of  the  heart  Were  full  of  blood. 

The  blood  contained  active  monads  and  distinct  bacteria. 

(j.) — Choleraic  material  used  being  eighteen  days  old. 

Experiment  XXX. — A very  young  pup,  similar  to  that 
employed  in  the  previous  experiment,  was  put  under  chloro- 
form, and  nearly  one  drachm  of  the  same  evacuation,  which 
had  now  been  kept  for  18  days,  was  injected  into  the  right 
femoral  vein.  The  operation  was  performed  without  loss  of 
blood ; although  respiration  ceased,  it  was  readily  re-estab- 
lished, the  restoration  being  apparently  facilitated  by  holding 
the  animal  up  by  the  heels.  There  were  no  symptoms  of 
intestinal  affection,  but  death  supervened  ten  hours  subse- 
quent to  the  operation. 

(Jc.) — Choleraic  material  being  nineteen  days  old. 

Experiment  XXXI. — A healthy  dog  of  average  size 

injected  material  i9  days  was  put  under  the  influence  of 
oid;  the  dog  weii  m two  days,  chloroform,  and  four  drachms  of  the 

same  evacuation  employed  in  the  previous  experiment  were 
injected  into  the  left  femoral  vein.  There  was  no  haemorr- 
hage, nor  were  the  surrounding  tissues  disturbed.  Towards 
the  close  of  the  operation  the  respiration  became  imperfect, 
but  it  never  fairly  ceased,  and  the  animal  quickly  recovered 
from  the  effects  of  the  chloroform.  It  did  not  appear  to 
suffer  from  the  operation,  and  in  two  days  appeared  to  be  in 
perfect  health. 

Experiment  XXXII. — A healthy  pup  was  put  under 

injected  material  i9  days  the  influence  of  chloroform,  and  a few 
old : death  m 5 hours-  drachms  of  the  supernatant  fluid  of 

an  evacuation  which  had  remained  for  19  days  in  the 
laboratory  was  injected  into  the  right  femoral  vein.  There 
was  hardly  any  haemorrhage  during  the  operation,  and  the 
dog  rapidly  recovered  from  the  influence  of  the  chloroform. 
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It  died  five  hours  and  a half  afterwards,  and  a post-mortem 
examination  was  performed  three  hours  after  death. 

Rigor  mortis  was  well  marked.  The  abdomen  was 
Postmortem  appearances,  slightly  swollen  and  there  was  a little 
fnteltYnees0US  flui  m smn11  colourless  fluid  in  the  peritoneal 
cavity.  The  duodenum  was  of  a pinkish  hue  internally  and 
contained  thick,  pale,  slimy  matter.  Further  down,  the  con- 
tents of  the  intestines  were  watery  and  of  a sanguineous  hue. 
There  was  pink  coloration  throughout  the  jejunum  and  ileum, 
hut  both  this  and  the  fluidity  of  the  contents  diminished 
in  the  neighbourhood  of  the  ileo-coecal  valve.  The  large 
intestine  was  normal  in  apj)earance.  The  liver  contained 
numerous  light  coloured  patches  similar  to  those  previously 
described  in  the  post-mortem  examination  of  Experiment 
XIII.  It  was  not  congested.  The  spleen  and  kidneys  were 
normal. 


The  lungs  were  totally  collapsed,  airless,  and  bloodless. 
The  venae  cavce,  right  auricle,  and  right  ventricle  were  full  of 
dark  and  light  coagula.  The  left  cavities  of  the  heart  con- 
tained a little  dark  coagulum. 


\0)' — Choleraic  material  used  being  twenty-two  days  old. 

Experiment  XXXIII. — A healthy  dog  was  put  under 

Injected  material  22  days  the  influence  of  chloroform  and  half 
old,  the  ammai  wen  m 3 days,  an  ounce  of  the  same  choleraic  dejec- 
tion which  was  employed  in  Experiments  XXIII,  &c.,  and 
which  had  now  been  kept  for  22  days  was  injected  into  the 
right  femoral  vein.  The  operation  was  performed  with  perfect 
success ; the  animal  rapidly  recovered  from  the  influence  of 
the  chloroform,  did  not  appear  in  any  way  to  suffer  from  the 
injection,  and  three  days  subsequently  was  in  a state  of, 
seemingly,  perfect  health. 


2.— Injections  op  Aqueous  Solutions  op  Choleraic  Mate- 
rial into  the  veins  op  animals. 

(r/)  • The  solutions  being  recently  prepared. 

Experiment  XXXIV. — A young  pariah  pup  was  put 
iSS’dSffi?  anedre^acthe?;  undcr  tlie  influence  of  chloroform  at 

recently  prepared.  8.  A.  M.  and  two  diachms  of  a Solution 

of  choleraic  material  were  injected  into  the  right  femoral 
■\em.  I he  solution  had  been  prepared  about  half  an  hour 
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before  the  operation,  and  consisted  of  equal  measures  of  a 
perfectly  fresh  and  filtered  choleraic  evacuation,  and  of  water. 
The  animal  rapidly  recovered  from  the  influence  of  the 

No  result.  chloroform,  and  did  not  appear  to  be 

much  affected  by  the  operation. 
Before  evening  he  was  as  lively  as  though  nothing  had  hap- 
pened to  him,  and  was  on  the  following  morning  made  the 
subject  of  Experiment  XXXVIII. 


Experiment  XXXV. — The  pup  which  had  two  days  pre- 
a recently  diluted  solution  viously  been  the  subi’ect  of  Exneri- 
hours  old).  ment  V , and  which  appeared  to  be  m 

perfect  health  was  put  under  chloroform,  and  two  drachms 
of  a freshly  prepared  solution  of  choleraic  evacuation  [were 
injected  into  the  left  femoral  vein.  The  solution  consisted  of 
the  supernatant  fluid  and  a little  sediment  of  an  evacuation 
No  resulfc  which  had  been  kept  for  about  96 

hours  in  the  laboratory.  The  animal 
rapidly  recovered  from  the  influence  of  the  chloroform,  was 
quite  fresh  and  lively  shortly  afterwards  and  subsequently 
made  its  escape. 


Experiment  XXXVI. — A healthy  young  pariah  dog 

having  been  put  under  the  influence 

A recently  diluted  solution  n 

of  choleraic  material  14  days  01  CnlorOlOrHl,  llclli  ail  0U11CG  Ol  ail 

aqueous  solution  of  choleraic  material 
was  injected  into  the  right  femoral  vein.  The  solution  was 
perfectly  fresh,  and  the  evacuation  employed  had  been  kept 

for  fourteen  days.  During  the  course 


Passed  reddish,  watery  eva- 
cuations during  the  day  : the 
following  morning  unaffect- 
ed. 


cuations  during. the  day  L the  0f  the  day  the  dog  passed  some 


watery  reddish  evacuations  ; but,  on 
the  following  morning,  appeared  healthy  and  continued  to 
do  so  until  the  third  day,  when  he  was  made  the  subject  of 
Experiment  XL. 


Experiment  XXXVII. — A healthy  pariah  pup  was  put 

under  the  influence  of  chloroform,  and 
o /choleraic  mate^huV/days  a freshly  prepared  solution  of  choleraic 
old’  material  injected  into  the  right 

femoral  vein.  The  evacuation  employed  was  that  which 
had  afforded  the  materials  for  injection  in  Experiments  XIII 
and  XXXII,  and  had  been  kept  for  25  days  at  the  time  the 
solution  was  prepared.  The  proportions  of  the  water  and 
choleraic  fluid  in  the  solution  were  20  minims  of  the  latter 
to  one  ounce  of  the  former. 


[ 55  ] 


Post-mortem  appearances. 


The  injection  was  successfully  performed  and  the  dog 
^ . rapidly  recovered  from  the  influence 

death  m 7i  hours.  0f  the  chloroform  ; but  the  respira- 

tion continued  to  he  hurried  and  somewhat  irregular  for 
nearly  an  hour.  This  symptom,  however,  passed  off,  and  the 
do°‘  appeared  not  very  much  affected.  lie  refused  all  food, 
however,  and  began  to  suffer  from  diarrhoea,  passing  evacua- 
tions, the  first  of  which  were  normal  in  aspect,  while  the 
subsequent  ones  became  more  and  more  mucous  and  blood- 
streaked.  Tom-  hours  and  a half  after  the  operation,  he  was 
observed  to  suffer  from  rigors,  and  these  continued  to  occur 
for  the  next  three  hours  at  the  close  of  which  period  he  died. 

A post-mortem  examination  was  performed  two  and  a half 

hours  after  death.  Rigor  mortis  had 
not  set  in.  The  body  was  still  slightly 
warm  and  the  abdomen  was  not  distended.  The  parts 
around  the  wound  in  the  thigh  appeared  quite  healthy, 
and  the  vein  above  the  ligature  was  normal  in  aspect  and 
distended  with  fluid  blood.  On  opening  the  abdomen  the 
cavity  was  found  to  be  free  of  fluid,  and  the  peritoneum 
seemed  to  be  quite  healthy.  The  stomach  contained  glairy 

fluid  mingled  with  bile.  The  interior 
reddfsh  Castlanneds  extre^iy  of  the  small  intestines  was  extremely 
congested.  congested,  and  the  mucous  mem- 

brane was  of  a deep  pink  colour  from  the  duodenum  to  the 
ileo-coecal  valve.  They  were  full  of  a red  fluid  mixed  with 
grumous  matter.  This  material  when  subjected  to  imme- 
diate microscopic  examination  showed 
in  tiie  fluid,  but  amorphous  no  distinct  traces  of  blood.  cells,  but 

particles  and  epithelial  cells.  z • i i , . , 

contained  mere  amorphous  particles 
with  some  oil  globules  and  a few  epithelial  cells.  The  large 
intestine  was  pale  and  almost  empty.  The  liver  was  abnor- 
mally friable,  and  showed  numerous  yellow  fatty  spots  scat- 
tered over  the  surface  and  extending  into  the  substance. 
The  gall-bladder  was  full  but  not  distended.  The  spleen 
appeared  healthy.  The  medullary  portion  of  the  kidneys 
was  very  red,  while  the  cortical  substance  was  of  a pale 
yellow  tint  and  fatty  aspect. 

On  opening  the  thorax,  no  signs  of  pleurisy  could  be 
detected.  The  lungs  were  totally  collapsed,  airless,  and 
almost  bloodless.  The  pericardium  was  healthy,  and  con- 
„ . ..  tained  no  fluid.  The  right  cavities  of 

Thoracic  cavity.  mi  l n n n i , 

the  heart  were  full  of  dark  coagula 
and  fluid  blood.  The  left  cavities  were  empty  and  the  ven- 
tricle was  strongly  contracted. 
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(^)> — The  solutions  having  been  prepared  twenty-four 

hours  previously . 

Experiment  XXXVIII.— The  dog  which  had  on  the 

Solution  prepared  24  iiours  preceding  day  heen  made  the  subject 
previously.  0f  Experiment  XXXIV  without  ap- 

pearing in  any  way  affected  by  it  was  again  put  under  the 
influence  of  chloroform,  and  two  drachms  of  the  solution 
previously  employed,  hut  which  was  now  in  an  active  state  of 
decomposition  containing  innumerable  monads,  bacteria  and 
vibriones,  were  injected  into  the  left  femoral  vein.  The 
_T  animal  recovered  quickly,  as  on  the 

previous  occasion,  remained  well  after- 
wards and  was  subsequently  the  subject  of  Experiment  XIV. 


Experiment  XXXIX. — A young  healthy  dog  was  put 
solution  prepared  24  iiours  undoi  cliloiofoim,  and  half  an  ounce 

previously:  death  in  4 hours.  Qf  an  aqUe0US  Solution  of  choleraic 

material  injected  into  the  right  basilic  vein.  The  solution 
had  been  prepared  twenty-four  hours  previously,  and  was 
derived  from  the  same  evacuation  as  employed  in  Experiment 
XXX.  The  operation  was  successfully  performed,  and  the 
dog  rapidly  recovered  from  the  influence  of  the  chloroform. 
Shortly  afterwards  well  marked  rigors  occurred,  and  the 
animal  died  four  hours  subsequently  having  passed  one 
liquid  evacuation  during  the  interval. 

A post-mortem  examination  was  performed  one  hour 

Post-mortem  appearances : and  three  quarters  after  death.  The 

injection  of  small  mtestme.  body  was  still  warm,  and  rigor  mortis 

just  commencing.  The  peritoneal  cavity  contained  no  fluid 
and  the  membrane  was  healthy.  The  mucous  coat  of  the 
intestines  both  large  and  small  was  injected  almost  univer- 
sally, but  the  contents  of  the  guts  were  of  a yellowish-wliite 
tint,  only  here  and  there  showing  a pinkish  tinge.  In  these 
coloured  portions  the  consistence  of  the  mucous  matter  of 
which  they  were  composed  was  more  fluid  than  elsewhere. 
Several  tortuous  patches  of  small  vessels  were  visible  on 
the  surface  of  the  liver  ; they  were  gorged  with  blood,  but 
the  hepatic  cells  in  their  neighbourhood  appeared  to  be 
unaffected  in  any  way  when  examined  microscopically.  The 
spleen  and  kidneys  were  healthy. 

On  opening  the  thorax  the  pleural  cavities  were  found 

No  monads  nor  bacteria  in  ^0  be  quite  liealtliy.  llie  lllUgS 

were  collapsed,  airless  and  bloodless, 
^fen^ggsse^Se’been  and  several  dark  extravasated  patches 
cracked~  were  present  in  each.  The  heart  was 
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healthy.  The  right  cavities  were  full,  and  the  left  almost 
empty.  Specimens  of  blood  were  obtained  from  each  side  of 
the  heart,  but  no  distinct  traces  of  monads  or  bacteria  could 
be  detected  in  them  at  the  time,  nor  were  any  observed 
to  have  developed  in  them  two  days  subsequently,  when 
filaments  of  fungi  had  crept  into  the  preparations  through 
cracks  in  the  covers  of  the  wax-cells  in  which  they  were 
^contained. 

(e.) — The  solution  having  been  prepared  forty-eight 

hours  previously. 

Experiment  XL. — The  dog  employed  in  Experiment 

solution  prepared  48  hour.  XXXVI,  but  which  now  appeared 
previously.  to  be  in  perfect  health,  and  with  the 

wound  in  the  right  foreleg  clean  and  healing,  was  again 
put  under  the  influence  of  chloroform,  and  five  drachms  of 
the  solution  used  in  the  preceding  experiment,  but  which 
had  now  been  kept  for  48  hours,  was  injected  into  the  left 
median  vein.  The  fluid  was  thoroughly  shaken  up  previ- 
ous to  injection,  in  spite  of  which  the  animal  rapidly  reco- 
vered from  the  influence  of  the  chloroform,  and  began  to  run 

about  as  though  nothing  had  hap- 
pened. He  continued  in  apparent 
good  health  during  the  next  two  days,  and  was  then  made 
the  subject  of  Experiment  VI. 


3.— Injections  oe  organic  solutions,  other  than  oe 

CHOLERAIC  NATURE  INTO  THE  VEINS 
OF  ANIMALS. 

The  arrangement  adopted  in  the  preceding  sections  will 

be  followed  out  in  this  also,  so  that 

Organic  substances,  not  . 

choleraic,  injected  into  the  COLUpaiTSOnS  between  the  VaiTOUS 
veins.  l c • , , 

classes  ol  experiments  may  be  more 
readily  made.  The  introductory  remarks  which  have  been 
made  concerning  them,  apply  equally  to  this,  the  conditions 
under  which  they  were  conducted  being  the  same ; the  animals 
were  taken  indiscriminately,  irrespective  of  sex,  age  or 
strength,  the  solutions  for  injection  having  usually  been 
prepared  before  the  animals  had  been  seen. 

It  will  be  seen  that  the  femoral  and  brachial  veins  have 
„ , , been  selected  in  preference  to  the 

The  veins  of  the  neck  not  . „ , , . . , . . 

suitable  for  these  experi-  VeiUS  0±  tllO  neck,  OWlllg  to  tllC  Com- 
ments. i . , • i • , i i ■■ 

plications  which  we  had,  in  early 


n 
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N o result. 


attempts,  frequently  observed  to  have  followed  the  occur- 
rence of  even  slight  cellulitis  in  that  region. 

(ct.) — The  injecting  material  used  whilst  fresh. 

Experiment  XLI. — A small  quantity  of  recently 
. . drawn  fowl’s  blood  was  shaken  up 

Material  injected:  fresh,  -ii  1 i i . , , 1 

diluted  and  filtered  blood  with  about  its  equal  weight  of  water, 

and  filtered : half  an  ounce  of  this 
filtered  mixture  was  then  injected  into  the  right  femoral 
vein  of  a young  dog  four  months  old,  whilst  under  the 
influence  of  chloroform. 

In  a short  time  the  animal  recovered  from  the  effects 

of  the  anaesthetic,  and  soon  partook 
of  food.  Slight  lameness  alone  in- 
dicated that  anything  had  occurred,  and  on  the  third  day 
he  appeared  quite  well,  when  he  was  subjected  to  a repeti- 
tion of  the  experiment  (vide  Exp.  XLIX).  There  were  no 
traces  of  blood  corpuscles  in  the  filtered  solution  used  for 
injecting. 

Experiment  XLII.— Some  freshly-drawn  fowl’s  blood 
„ x . , . . ^ x . was  prepared,  as  in  the  foregoing, 

but  not  altered  solution  of  but  not  filtered,  so  that  coagula  and 

fresli  blood  (fowl’s).  , ’ , , &.  . 

corpuscles  were  sucked  up  mto  the 
syringe,  it  having  been  ascertained  that  corpuscles,  as  well 
as  coagula,  were  retained  when  an  attempt  was  made  to 
strain  off  the  latter  through  tow.  The  nozzle  was  intro- 
duced as  before  into  the  femoral  vein  of  a powerful  dog,  and 
three  fluid  drachms  injected  into  it. 

The  dog  after  recovering  from  the  chloroform  did  not 
appear  to  be  much  affected  by  the  operation,  and  three  days 
afterwards  looked  so  well  that  he  was  again  placed  on  the 

table  in  order  to  introduce  some 
embolism  detected  at  the  putrefying  blood,  but  respiration  sud- 

post-mortem  examination.  ^ ° n ,1 

demy  stopped,  and  could  not  be  re- 
established. The  internal  organs  were  perfectly  healthy, 
not  the  slightest  evidence  of  embolism  being  manifested. 


Experiment  XLIII. — Three  drachms  of  a watery  solution 

of  recently  passed  healthy  fcecal  mat- 
ter, which  had  been  five  times  filtered 
through  muslin  (so  as  to  get  rid  of  any 
large  particles  which  might  have  been 


Material  injected : a strain- 
ed solution  of  recently  passed 
fcecal  matter  : the  dog  had 
three  days  previously  been 
inj  ected  with  putrefying  solu- 
tion of  blood. 
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floating  in  the  mixture),  were  injected  into  the  left  femoral 
vein  of  a dog,  into  whose  right  femoral  vein  some  putrefying 
blood  had  been  injected  three  days  previously  without  any 
very  marked  result,  although  be  was  evidently  far  from  well 
(vide  Exp.  LIII). 


The  dog  quickly  recovered  from  the  effects  of  the  chloro- 
form, took  to  his  food  readily,  and  by 

Ho  result . .mim.l  escaped.  ^ ^ ^ gQ  &r  improved  as  t0 

have  managed  to  make  his  escape. 


Experiment  XLIY. — Half  an  ounce  of  perfectly  fresh 

Material  miected : fresh  sanguineous  peritonitic  fluid  was  in- 
pentomtic  flmii.  jected  into  the  right  femoral  vein  of  a 

large,  healthy  pariah  dog  which  had  been  previously  placed 
under  chloroform.  The  fluid  had  been  obtained  from  the 
peritoneum  of  a dog  in  whom  peritonitis  had  been  produced 
by  the  introduction  of  a solution  of  normal  evacuation  into 
the  abdominal  cavity  (vide  Exp.  LXXIY). 


Recovery  in  3 days. 


The  animal  continued  somewhat  dull  and  sluggish 

throughout  the  day  : the  following  day 
it  was  more  lively,  but  a large  inflamed 
swelling  had  appeared  around  the  seat  of  the  incision.  Ou  the 
fourth  day  it  was  very  much  improved  and  seemed  to  have 
nearly  recovered.  On  the  fifth  day  it  was  again  put  under 
chloroform,  which  was  pushed  until  respiration  ceased.  A 

Post-mortem  examination : ‘post-mortem  examination  was  imine- 
every  organ  healthy.  diately  made,  but  not  the  slightest  sign 

of  peritonitis  nor  of  embolism  could  be  traced,  the  only  lesion 
observed  being  the  inflammatory  condition  of  the  wound  in 
the  thigh.  The  bladder  was  full  of  urine,  and  the  mucous 
membrane  of  the  intestines  perfectly  healthy. 


(b.) — The  organic  solution  injected  being  one  day  old. 

Experiment  XLY. — A healthy  young  puppy  was  put 
« under  chloroform  at  8 A.M.,  and  three 

Material  injected,  diluted  a n ^ 5 . 

hturTo'Si ; alath  i “Thom's4  drachms  of  a fluid  composed  of  mix- 
ture of  water,  and  healthy  foecal  matter 
which  had  been  prepared  twenty-four  hours  previously,  were 
injected  into  the  right  femoral  vein.  The  dog  recovered  per- 
fectly from  the  effects  of  the  anaesthetic,  but  died  at  11  a.  m. 
of  the  same  day,  three  hours  after  the  operation,  having 
passed  several  mucous  stools  in  the  interval,  although  the  first 
stool  passed  after  the  operation  presented  no  such  appearance. 
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Wo  other  special  change. 


A post-mortem  examination  was  made  at  4 p.  m.  of  the 

Post-mortem  examination.  Sa“e  llay>  atld  We  foUal1  tllat  tlle 

peritoneal  cavity  contained  reddish 
serous  fluid.  The  peritoneum  was  not  injected,  and  there 
were  no  signs  of  inflammation  of  the  membrane.  The  sto- 
mach was  empty,  containing  only  about  an  ounce  of  glairy 
fluid,  its  mucous  coat  healthy.  The  duodenum  was  deeply 
congested  and  contained  thick  yellowish  mucus. 

The  congested  surface,  when  wiped,  resembled  the  hairs 
„ . . ..  x of  a hair  pencil  when  flattened  out. 

tmes,  -with  fluid  resembling  in  the  leninum  the  fluid  was  more 

that  found  in  cholera.  , . _ - _ 

watery  and  closely  resembled  that 
found  in  the  intestines  in  cholera  cases.  In  the  lower  part  of 
the  ileum  there  was  less  congestion  of  the  mucous  membrane, 
the  contents  here  were  foecal  and  not  fluid,  and  towards  the 
ileo-coecal  valve  the  surface  was  quite  pale.  The  large  intes- 
tine was  pink  and  contained  pinkish  mucus. 

There  was  a yellow  patch  at  the  edge  of  one  of  the  lobes 
of  the  liver  in  which  the  minute  vessels  of  the  part  presented 

a prominent  tortuous  appearance,  evi- 
dently due  to  small  local  congestions. 
The  spleen  was  large  and  showed  numerous  soft  milky  nodules 
on  section.  The  kidneys  were  normal,  not  congested.  The 
lungs  healthy,  collapsed  and  scarcely  crepitant;  the  right 
cavities  of  the  heart  were  full,  the  left  empty. 

Experiment  XLVI. — A little  ordinary  foecal  matter  was 
„ . . . , . . , diluted  with  about  twice  its  weight  of 

Materials  used : a strained  „ ° , 

solution  of  ordinary  foecal  water,  allowed  to  stand  tor  twenty 

matter,  24  hours  old.  ’ . , . 

hours,  and  afterwards  twice  strained 
through  three  layers  of  muslin.  The  solution  was  then 
injected  into  the  left  femoral  vein  of  a young  dog  whilst  under 
the  influence  of  chloroform.  During  the  operation,  the  res- 
piratory movements  suddenly  ceased,  but  were  re-established 
after  artificial  respiration  had  been  persevered  in  for  nearly 
ten  minutes. 

The  animal  seemed  to  be  quite  comfortable  during  the 

Death  in  29  hours  after  "but  night  lie  became  sluggish, 

passing  pinkish  stools.  passed  reddish,  liquid  stools,  and  died 

on  the  following  day,  twenty-nine  hours  after  the  operation. 
The  body  was  examined  an  hour  and  a half  after  death. 
, , There  were  no  sians  of  peritonitis. 

Prune:juice  like  exudation  in  qqie  stomach  was  empty,  the  duodenum 

intestines,  and  pneumonic  i-no  oiwiuavu  »» _ 

patches  in  the  lungs.  contained  yellowish,  bile-stamed,  fluid, 
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and  both  small  and  large  intestines  contained  a considerable 
amount  of  a grumous  substance  of  the  consistency  and  colour 
of  blackcarrant  jam  or  prune-juice,  evidently  duo  to  altered 
blood  exudation.  Tlie  liver  was  extremely  fatty.  Kidneys 
and  spleen  normal.  The  heart  was  healthy,  the  cavities  on 
both  sides  empty.  There  were  numerous  pneumonic  patches 
interspersed  throughout  the  lungs,  but  no  indication  of  further 
mischief. 


Experiment  XLYII, — The  dog  used  in  Experiment  LIX 

having  quite  recovered  was  put  under 

ti“ao\- ordulSrytocai mattlr,'  chloroform  again,  and  six  drachms  of 
24  hours  old:  no  result.  a solution  of  normal  evacuation,  pre- 

pared 24  hours  previously,  were  injected  into  the  left  femoral 
vein.  The  animal  did  not  seem  to  be  the  least  affected  by 
this  operation  neither  until  the  next  day,  when  it  became 
sickly,  and  still  more  so  on  the  second  day,  when  chloroform 
was  again  administered,  and  a 'post-mortem  examination  at 
once  made. 

There  was  no  fluid  in  the  peritoneum,  nor  the  least  trace 

of  peritonitis ; the  intestinal  mucous 
membrane  appeared  to  be  perfectly 
healthy  and  pale,  so  were  the  mesenteric  glands,  and  all  the 
other  abdominal  and  thoracic  organs. 

A wax-cell  preparation  of  the  blood  from  the  vena 
The  blood  contained  bac-  cava  was  made,  and  examined  the  next 
teria-  morning,  when  a scanty  sprinkling  of 

active  bacteria  were  seen  to  be  present ; and  on  the  third  day 
the  preparation  was  crowded  with  stiff  short  bacteroid  bodies, 
perfectly  still  and  resembling  crystals. 


All  the  viscera  healthy. 


Material  injected ; solution 
of  ordinary  alvine  discharge, 
34  hours  old.';  no  effect. 


Experiment  XLYIII. — A very  powerful  pariah  dog  was 

put  under  chloroform,  and  six  drachms 
of  fluid  which  had  been,  employed  in 
the  preceding  experiment,  ten  hours 
previously,  were  injected  into  the  right  femoral  vein. 

The  animal  quickly  recovered,  and  was  under  observa- 
tion for  three  days,  but  not  the  slightest  indications  of 
functional  disturbance  were  manifested,  and  it  was  subjected 
to  another  operation  ( vide  Experiment  LXII). 

(c.) — The  organic  material  injected  being  two  days  old. 

Experiment  XLIX. — A small  quantity  of  the  solution 
„ . . , , , of  blood  which  had  remained  over 

posing  solution  of  blood  48  since  its  employment  m Experiment 

hours  old,  filtered.  vt  tt  n • n f.  , 

XE11  ot  this  senes,  and  which  was 
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found  to  be  in  an  advanced  state  of  decomposition,  swarming 
with  bacteria,  was  filtered  as  before,  so  that  all  solid  particles 
together  with  the  bacteria  were  got  rid  of,  and  afterwards 
injected  into  a branch  of  the  left  femoral  vein  of  the  same  dog, 
into  whose  right  femoral  vein  the  fresh  filtered  solution  had 
previously  been  injected,  without  ill  effects  (vide  Experiment 
XLI). 

The  animal  was  under  observation  for  four  days,  was  in 
uo  effect  whatever.  no  way  affected,  eating  freely  any 

food  that  was  placed  before  him. 


Experiment  L. — Eour  drachms  of  a decomposing  solu- 
Materiai  used ; a solution  of  tion  of  ordinary  foecal  matter  were  in- 
ho^s%id?cdeattifteaimo4st  jected  into  the  right  femoral  vein  of  a 
immediate.  medium-sized  dog.  No  blood  was 

lost ; and,  but  very  little  chloroform  used,  still  the  animal 
almost  immediately  after  the  operation  began  to  breathe  in 
an  intermittent  manner,  gasped  several  times  and  died. 

The  body  was  examined  immediately,  in  order  to  as- 
Cause  of  death  could  not  be  certain  whether  the  bacteria  which 
b!oSdtao¥ebo;thasidesa  of  the  the  solution  contained,  had  passed 
heart-  through  the  lungs  into  the  left  side 

of  the  heart.  Specimens  of  blood  were,  therefore,  carefully 
removed  from  the  right  and  from  the  left  cavities,  and  on 
microscopic  examination,  we  found  numerous  very  energetic 
bacteria  in  all  the  specimens.  The  preparations  of  blood 
from  the  right  side  of  the  heart  appeared  to  contain  more 
bacteria  than  those  from  the  left.  All  the  organs  were  healthy, 
no  indications  existing  cf  the  cause  of  the  sudden  death. 


Experiment  LL- 


Injection  of  a solution  of  or- 
dinary foecal  mattei’,48  hours 
old. 


-A  large  healthy  pariah  dog  was  put 
under  chloroform  as  usual,  and  six 
drachms  of  the  solution  of  ordinary 
alvine  discharge  used  in  Experi- 
ment XLV1I,  but  now  forty-eight  hours  old,  were  injected 
into  the  left  femoral  vein.  The  ligature  commanding  the 
lower  end  of  the  vein  unfortunately  slipped,  and  considerable 
haemorrhage  ensued.  It  was,  however,  ultimately  secured, 
and  when  the  animal  awoke  it  ran  away. 

Having  been  re-cauglit,  it  was  kept  under  observation 

during  the  day,  but  nothing  special 
was  noted.  During  the  night,  however, 
the  animal  died  and  a post-mortem 
examination  was  made  next  morning.  The  intestines  were 
filled  with  a soft  pinkish  substance,  consisting  chiefly  ol 


Death  in  about  20  hours. 
Disorganisation  of  mucous 
membrane  of  small  intes- 
tine. 
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epithelium,  and  the  mucous  surface  of  the  small  intestine 
generally  was  much  disorganised.  The  other  abdominal 
and  thoracic  organs  were  healthy. 


Experiment  LII. — Immediately  on  completion  of  the 
Material  injected  same  as  preceding  experiment,  another  huge 
old,  swarming  with  bacteria,  pariah  dog  was  put  under  chloro- 
minutes.  form,  and  six  drachms  o±  the  same 

decomposing  fluid,  swarming  with  bacteria,  injected  into 
its  right  femoral  vein.  The  animal  ceased  to  respire  almost 
immediately,  and  efforts  to  restore  it  were  in  vain,  although 
it  had  nearly  come  from  under  the  influence  of  the  anaesthetic, 
and  none  had  been  administered  for  some  time. 


The  viscera  were  forthwith  exposed;  the  right  side 

of  the  heart  was  enormously  dis- 

Post-mortem  appearances.  ■ -it  tit  , n,  , . , 

tended,  and  the  left  contained  a little 
blood.  The  mesenteric  glands  were  pink  and  contained  red 
blood-corpuscles.  The  liver  was  of  a very  dark  colour  and 
gorged  with  blood  ; other  viscera  healthy. 

Three  wax-cell  preparations  of  the  blood  were  made ; 

Bacteria  developed  m one  from  the  right  side  of  the  heart, 
auep“sonsoff  theodc£c“  another  from  the  left  side,  and  a third 

from  the  left  femoral.  Of  these,  in 
the  first  only  could  active  bacteria  be  distinguished  when 
examined  immediately  after  the  specimens  were  prepared ; 
nor  did  any  appear  in  the  other  two  for  some  hours  ; next 
morning,  however,  all  three  contained  an  abundance  of  moving 
bacteria. 

Two  wax-cell  preparations  were  also  made  of  the  fluid 

And  m the  juice  of  axillary  squeezed  out  of  an  axillary,  and  out 
and  mesenteric  glands.  of  a mesenteric  gland,  both  of  which 

contained  numerous  active  bacteria,  and  monads  from  the 
first,  and  their  numbers  increased  greatly  during  the  follow- 
ing twenty-four  hours.  In  about  four  days  the  activity  of 
the  monads  and  bacteria  ceased,  motionless  molecules  alone 
remaining  in  the  blood,  as  well  as  in  the  gland-juice  pre- 
parations. 


(d.)  The  organic  material  injected  being  three  days  old. 

Experiment  LIII. — In  order  to  complete  the  series  of 
Material  used  ; two  filtered  and  unfiltered,  fresh,  and 

drachms  of  putrid  blood-  , ,.  3 n ’ 

solution,  72  hours  old;  crowd-  CleCOHipOSGCl  Solutions  of  a si  111  1)1 0, 
ed  with  vibriones.  • t • i , , , I 

organic  liquid,  two  drachms  of  the 
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decomposed  watery  solution  of  fowl’s  blood,  which  had  been 
used  in  previous  experiments,  and  had,  by  this  time,  acquired 
an  intensely  putrid  odour,  and  swarmed  with  active  bacteria, 
were  injected,  without  previous  filtration,  into  the  right 
femoral  vein. 

Owing  to  various  accidents  the  dog  had  to  be  kept  under 
the  iufluence  of  chloroform  for  a considerable  time.  Its 
respiration  twice  entirely  ceased,  and  was,  on  each  occasion, 
restored  by  mechanical  means.  At  the  close  of  the  oper- 
ation the  abdomen  was  extremely  distended. 

In  spite  of  these  adverse  circumstances,  the  animal  on 

the  second  day  was  quite  lively,  and 
partook  of  its  food  freely,  although 
the  wound  did  not  present  a healthy  appearance ; but  on  the 
fifth  day  it  was  so  far  recovered  as  to  be  considered  fit  to 
undergo  another  operation,  from  which  he  also  recovered 
and  eventually  escaped  ( vide  Experiment  XLIII). 


Experiment  EIY. — Half  an  ounce  of  the  watery  solu- 
Materiai  used;  a solution  tion  of  ordinary  foecal  matter  which 
hoSlf noH : fTathatafmo7st  had  been  used  in  Experiment  L and 
immediate.  which,  now  emitted  an  extremely  foetid 

odour,  was  injected  into  the  femoral  vein  of  a small  young 
dog,  but  within  a few  minutes  after  the  operation,  although 
he  appeared  to  be  getting  out  of  the  influence  of  the  chloro- 
form, his  breathing  altered  and  was  carried  on  by  gasps.  An 
attempt  was  made  to  draw  off  blood  from  the  opposite 
femoral  vein ; but  the  circulation  had  stopped. 

The  viscera  were  at  once  exposed,  but  nothing  distinctly 

abnormal  observed.  The  venous  sys- 

Post-mortem  appearances;  . , , i *i.-i  i i i 

nothing  special ; bacteria  in  teiM  WUS  intensely  gorged  With  blOOCl 
the  blood  of  tbe  right  side  of  , j n j i i . 

heart  but  none  in  axillary  and  both  sides  of  the  heart  were 
vem'  distended.  In  the  blood  abstracted 

from  the  cavities  of  the  right  side,  monads  and  bacteria  were 
detected,  but  in  blood  removed  from  the  axillary  vein  no 
positive  evidence  could  be  obtained  of  the  presence  of  bacteria  ; 
the  injected  fluid  would  of  course  have  had  to  pass  through 
the  capillaries  of  the  lungs  and  of  the  systemic  circulation 
before  reaching  the  axillary  vein. 

Experiment  LY. — A small  pariah  dog  into  whose 
. . , ao . . femoral  veins  two  different  speci- 

Matenal  used ; solution  . . . , f 

of  ordinary  frecai  matter  mens  of  decomposing  choleraic  dejecta 

about  72  hours  old : the  ani-  , , n • ?-. 

mai  already  twice  injected.  p^d  already  been  injected  without 
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producing  any  marked  result,  was  again  placed  under 
chloroform  and  half  an  ounce  of  the  decomposing  solution 
of  ordinary  foecal  matter  (exactly  as  used  in  the  last 
experiment  (LIV),  both  experiments  being  performed  on  the 
same  day)  was  injected  into  the  median  basilic  vein. 

After  the  operation,  it  is  noted,  “ the  dog  appears  as  if 

No  result  ; killed  under  nothing  had  happened.”  He  « 
chloroform  after  a week.  kept  under  observation  for  a week, 

when,  in  order  to  ascertain  what  changes  all  these  putrefying 
matters  might  have  produced,  he  was  again  placed  under 
chloroform,  and  allowed  to  breathe  it  till  respiration  ceased. 
The  wounds  over  two  of  the  three  veins  which  had  been  tied 
were  completely  healed.  There  was  no  peritonitis,  the 

intestines  were  pale  and  perfectly 

Hepatized  tissue  in  both  , ...  ,,  . L ", 

lungs ; a cavity  in  one;  healthy,  so  were  all  the  viscera  except 

extravasated  spot  in  the  . . •.  " 

spleen.  No  bacteria  in  the  the  lllUgS  and  Spleen,  in  tile  IOl’mer, 

on  both  sides,  large  patches  of  hepatiz- 
ed tissue  were  found  evidently  due  to  pneumonia,  and,  enclosed 
by  this  altered  tissue,  at  one  spot  was  a small  cavity  tilled  with 
a dark  tliickish  fluid.  In  the  spleen  there  was,  near  the  sur- 
face of  one  end,  a small  extravasated  pouch  about  the  size  of 
a hazel-nut. 

The  blood  was  carefully  examined  for  monads  and 
bacteria,  but  none  could  be  found. 


Experiment  LYI. — Half  an  ounce  of  a decomposing 
. . . 4.  , solution  of  ordinary  alvine  discharge. 

alvine  discharge,  72  hours  72  flOUl’S  old,  the  Same  OS  USed  in 

’noeect'  Experiment  XLYII,  &c.,  was  injected 

into  the  right  femoral  vein  of  a dog,  previously  brought 
under  the  influence  of  chloroform.  Not  a drop  of  blood 
was  lost  during  the  operation. 

There  were  not  the  slightest  manifestations  of  illness 
during  the  three  days  the  animal  was  kept  under  observation, 
and  when  the  viscera  were  examined  after  it  had  been 
killed  under  chloroform,  they  were  all  found  to  be  perfectly 
healthy. 


A wax-cell  preparation  of  the  blood  was  kept  under 

observation  for  tln-ee  days,  but  no 
th®  bcS  no°r  in  th^glanhif1  bacteria  nor  any  other  organisms 

developed.  A similar  preparation  was 
made  by  squeezing  some  fluid  out  of  a mesenteric  gland ; here 
also  no  monads  or  bacteria  could  be  detected  during  the 
period  above  named. 


i 
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Experiment  LVII. — The  subject  of  Experiment  XX,  a 

large  pariah  dog,  into  whose  right 

Material  iniected,  solution  j?  i • ^ ~ . 

of  ordinary  alvine  discharge,  I6m0rai  Vein  decomposing  choleraic 

oLiy  ^^xporinfein’ed1  uponi  fluid  had  been  introduced  live  days 
no  6 ect'  previously  without  producing  serious 

illness,  was  put  again  under  the  influence  of  chloroform,  and 
six  drachms  of  a solution  of  normal  fcecal  matter  injected 
into  the  other  femoral  vein.  Neither  was  the  animal  much 
affected  by  this,  and  four  days  afterwards  appeared  to  he  in 
perfect  health,  when  it  was  killed  under  chloroform  and 
immediately  examined. 

The  thoracic  and  abdominal  viscera  were  normal,  and 

No  bacteria  developed  in  the  mucous  coat  of  the  intestines  quite 
JiaendXtdbarwTn  as^io^i  unaffected.  A wax- cell  preparation 
vibriones.  of  qi00d  from  the  heart  appeared  to 

he  a perfectly  healthy  sample  ; there  were  no  bacteria  visible, 
nor  were  any  developed  during  the  following  two  days.  A 
similar  preparation  was  made  of  the  fluid  in  the  mesenteric 
glands  (which  was  very  abundant);  on  the  first  day  no 
distinct  bacteria  were  visible,  but  on  the  following  morning 
the  preparation  was  crowded  with  very  active  large  bacteria, 
together  with  long,  active,  and  still  oscillatoria-like  vibriones, 
such  as  are  depicted  in  fig.  1,  page  34*  ; on  the  third  day 
these  organisms  were  all  motionless  and  degenerated  into  a 
beaded  leptothrix  network  (fig.  2,  page  34). 

(<?.) — The  injected  material  being  four  days  old. 

Experiment  LYIII. — A large  healthy  pariah  dog  was 

Material  used,  heaitby  brought  under  the  influence  of  chloro- 
aivine  solution,  96  hours  old.  form,  and  four  drachms  of  a solution 

of  healthy  alvine  discharge,  which  had  been  prepared  96 
hours  previously,  were  injected  into  its  right  femoral  vein. 
The  dog  rapidly  recovered,  and  seemed  to  be  but  little 
affected. 

Presently,  it  appeared  to  become  drowsy,  and  in  the 

Mucous  dejections  mined  C0UTS6  of  half  an  hour  Symptoms  of 
with  choiera-iike  floccuii.  great  liTitation  of  the  bowels  were 

manifested.  The  animal  was  evidently  much  griped, . and 
passed  several  mucous  stools  mixed  with  blood.  This  it 
continued  to  do  during  the  day,  numerous  gelatinous  floccuii 
also  being  mixed  with  the  dejections.  The  floccuii  n lien 
subjected  to  microscopic  examination  consisted  ol  exudation 
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cells  (similar  to  tlioso  occurring  in  the  flocculi  of  cholera 
dejecta),  together  with  a few  epithelial  cells  and  structureless 
gelatinous  material. 

Thirteen  hours  after  the  operation  the  dog  died,  and  a 

post-mortem  examination  was  made 
immediately.  No  fluid  in  peri- 
toneum, no  evidence  of  peritonitis ; 
mesenteric  glands  much  enlarged  : 
dark  pink  internally  and  containing  fluid  of  a similar  colour. 
The  small  intestines  were  very  pale  externally,  whereas  the 
mucous  surface  was  of  a dark  pink  colour,  being  coated  with 
a reddish  mucous  substance,  which  on  removal  showed  the 
epithelial  coat  unaffected,  and  the  mucous  membrane  not 
congested.  No  further  evidence  of  morbid  change  could  bo 
discovered. 


Death  in  131  hours.  Pink 
coating  to  the  mucous  mem- 
brane of  small  intestine, 
beneath  which  the  epithelium 
was  unaffected. 


Experiment  LIX. — Eour  drachms  of  the  alvine  solu- 
tion, 96  hours  old,  as  used  in  the 

Material  injected,  alvine  , • , • • , • . 

solution,  96  hours  old:  no  last  experiment,  were  injected  into 

the  right  femoral  vein  of  a moderate ' 
sized  dog  under  chloroform.  The  dog  continued  to  be  very 
active  for  some  time,  and  attempted  to  make  its  escape,  and 
was  evidently  by  no  means  so  much  affected  as  the  previous 
animal.  By  the  next  day  it  appeared  to  be  quite  well,  and 
some  more  decomposing  material  was  introduced  into  its 
circulation  without  producing  any  effect  (vide  Exp.  XLVII). 

Experiment  LX. — A large  healthy  dog  placed  under 

chloroform,  and  four  drachms  of  the 

Material  injected,  normal  n ,.  , • , , , 

alvine  solution,  96  hours  old:  SOllltlOU  Used  111  tile  tWO  pi’CVlOUS 

no  effect.  • , • , , . , . . 

experiments  were  introduced  into  the 
right  femoral  vein.  There  was  no  loss  of  blood.  It  con- 
tinued drowsy  for  a considerable  time,  but  recovered  during 
the  course  of  the  day,  and  by  the  fifth  day  was  so  far  re- 
covered as  to  seem  fit  to  undergo  another  operation  (vide 
Exp.  LXIII). 

Experiment  LXI. — A small  healthy  pariah  dog  was  put 

Material  injected,  normal  lindei  chloi’OfoiUl,  Ulld  tlV6  dl'UcllinS 

diAleik°abhwnkour^ours  old : of  the  solution  of  ordinary  foecal  mat- 

ter used  in  Exp.  LVII,  &c.,  now  96 
hours  old,  were  injected  into  the  right  femoral  vein  very 
successfully.  The  animal  died  within  a few  hours,  and  a 
post-mortem  examination  was  made. 
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There  was  slight  injection  of  the  diaphragmatic  pleura 
close  to  the  pericardium,  otherwise  tliere  were  no  indica- 
tions of  disease.  The  intestines  were  perfectly  healthy. 

Wax-cell  preparations  of  blood  from  the  heart  and 

of  fluid  from  the  mesenteric  glands 
i 11^ u?o 0 b i o o ci ! ^ but  * ci  I d 'i  ?i  the  were  under  observation  for  four  days, 
giand-flmd.  The  blood  specimen  continued  per- 

fectly free  from  all  moving  particles  whatever,  and  contained 
no  distinct  motionless  bacteria  ; whereas  the  gland-juice 
preparation  was  swarming  with  bacteria  on  the  second  day. 


Experiment  LXII. — As  the  dog  used  in  Experiment 

XLYIII  appeared  to  be  vigorous  and 

Material  injected,  ordinary  . ij_ii  • x. 

aivine  solution,  96  flours  old:  m excellent  health,  lie  was  again  put 

under  chloroform,  and  six  drachms 
of  the  same  fluid  as  was  used  on  the  previous  occasion,  but 
now  farther  advanced  in  decomposition,  being  96  hours  old, 
were  injected  into  the  left  femoral  vein  ; on  the  third  day 
he  appeared  to  be  perfectly  well  again,  and  when  examined 
after  being  killed  under  chloroform,  all  the  organs,  including 
the  intestines,  appeared  to  be  in  a healthy  condition. 

A wax-cell  preparation  of  the  blood  and  another  of 

fluid  derived  from  the  mesenteric 

No  bacteria  developed  in  , i i , i n „ x" . 

blood  or  giand-fluid  prepara-  glands  were  kept  under  observation 
tloua'  for  three  days,  but  no  moving  bodies 

of  any  kind,  monads  or  bacteria,  were  seen  from  first  to  last. 


Experiment  LXIIT. — The  powerful  dog  used  in  Ex- 

Materiai  used  96  flours  old:  periment  LX  looked  so  well  on  the 

no  result.  following  day,  as  to  be  considered  fit 

to  undergo  another  operation,  consequently  having  been 
brought  under  the  influence  of  chloroform,  six  drachms  of 
the  solution  of  foecal  matter  used  in  Experiment  LYII,  now 
9G  hours  old,  were  injected  into  the  remaining  femoral  vein. 

The  animal  very  quickly  recovered  from  this  also,  and 
on  the  third  day  was  killed  in  order  to  note  the  condition  of 
the  viscera.  No  lesion  whatever  could  be  found. 

A drop  of  blood  was  carefully  removed  from  the  right 

No  bacteria  developed  in  external  iliac  vein  and  placed  in  a 
blood  or  gland  preparations.  WaX-Cell,  and  a dl’Op  of  fluid  fr0111 

the  interior  of  a mesenteric  gland  was  similarly  enclosed  for 
observation.  During  the  three  days  that  they  were  thus 
watched,  not  a single  distinct  monad  nor  bacterium  was 
seen  in  either  of  the  specimens. 
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Experiment  LXIV. — A large  pariah  dog  was  placed 

under  chloroform,  and  an  ounce  of 

o/or^aaryUanrtn^ discharge)  the  Same  Solution  as  Used  ill  Expeii- 
100  hours  old : no  effect.  ment  LVIII,  &c.,  a hundred  hours 

old,  was  injected  into  the  right  femoral  vein.  It  continued 
drowsy  for  some  time,  vomited  a large  quantity  of  bilious 
matter,  and  by  the  next  day  was  tolerably  well,  lho  wound, 
however,  had  assumed  an  unhealthy,  sloughy  appearance, 
so  the  animal  was  killed  forthwith.  There  was  no  peri- 
tonitis, the  intestines  were  normal  in  every  way,  so  were  all 
the  other  viscera,  thoracic  and  abdominal.  The  bladder  was 
full. 

A wax-cell  preparation  of  a drop  of  blood  removed 

uo  bacteria  developed  in  f™  t'lc  external  iliac  vein  of  the 
the  blood.  unwounded  side,  and  a similar  pre- 

paration of  fluid  pressed  out  of  a mesenteric  gland,  were 
kept  under  observation  for  three  days,  during  which  period 
neither  monads  nor  bacteria  were  seen  in  the  former,  but  an 
abundance  of  white  cells,  whereas  in  the  latter  a few  bacteria 
eventually  appeared. 

Experiment  LXV. — A large  healthy  pariah  dog  was 

placed  under  chloroform,  and  five 
ia^aelpcriment :Sd™aAafn  2i  drachms  of  precisely  the  same  fluid 
hours-  as  used  in  the  last  experiment  were 

injected  into  its  left  femoral  vein.  After  the  operation  it 
seemed  to  be  much  depressed,  and  vomited  several  times. 
The  animal  continued  in  this  condition  for  two-and-a-half 
hours,  when  it  died. 

A post-mortem  examination  was  immediately  made,  and 
it  was  found  that  the  small  intestines,  though  very  pale 
externally,  were  internally  deeply  congested,  and  the  lumen 

congestion  .of.  villi  and  of  the  gut  choked  with  a semi-fluid 
detachment  of  epithelium.  slimy  substance,  consisting  chiefly  of 

detached  epithelium,  the  individual  cells  being  in  a perfect 
state  of  preservation.  Beneath  this  substance  the  villi  were 
seen  to  be  deeply  congested,  presenting  a brush-like  appear- 
ance. The  stomach  was  healthy,  and  so  was  the  large  intes- 
tine. The  mesenteric  glands  looked  healthy,  and  so  did  the 
remainder  of  the  abdominal  viscera.  There  was  no  perito- 
nitis nor  pleuritis,  but  there  seemed  to  be  some  slight 
pericarditis.  The  lungs  were  collapsed  and  pale,  and  both 
sides  of  the  heart  contained  fluid  blood. 


[ 70  ] 


if.)  — The  injected  material  being  five  days  (Ad. 

Experiment  LXYI. — A powerful  pariah  dog  was  placed 
„ * . , , , ' . , under  chloroform,  and  lialf-a-ounce  of 

Material  used,  solution  of  . ’ 

foecal  matter  120  hours  old:  tile  decomposing  Solution  of  foecal 

no  enect.  t . -Jp 

matter  used  m Experiment  LIV,  &c., 
was  injected  into  the  right  median-basilic  vein.  During  the 
operation  the  animal  on  two  occasions  ceased  to  breathe,  but 
was  each  time  speedily  brought  round  by  artificial  respi- 
ration. 

On  the  following  day  the  dog  appeared  to  be  perfectly 
well,  and  made  his  escape. 

( y.) — The  injecting  material  being  seven  days  old. 

Experiment  LXYII. — The  dog  referred  to  in  the  last 
experiment  was  caught  towards  the  evening  of  the  day  on 
which  he  made  his  escape,  and  on  the  following  morning 
placed  under  chloroform,  when  six  drachms  of  the  same 
fluid  as  had  already  been  introduced  into  its  circulation,  but 
now  two  days  older,  which  had  since  remained  in  an  uncork- 
ed bottle,  and  was  swarming  with  bacteria  and  vibriones, 
were  injected  into  the  other  median-basilic  vein. 

During  the  four  succeeding  days  the  animal  was  closely 
watched,  but  he  appeared  to  have  been  in  no  way  affected. 

Having  been  killed  under  chloroform,  the  viscera  were 
Post-mortem:  aii  organs  carefully  examined,  but  no  lesion 
bi^d^nofchdanyXvefop^  detected  anywhere,  nor  were  there 
awee:k-  any  signs  of  deposit  in  the  lungs, 

liver  or  other  organs.  Three  preparations  of  blood  were 
obtained  from  a thoracic  vein,  and  examined  immediately, 
but  not  a single  bacterium  could  be  detected,  nor  were  there 
any  developed  in  the  cells,  although  under  observation  for  a 
week. 


g_ — Experiments  on  the  Introduction  of  Choleraic  and  of  other 
Organic  solutions  into  the  Peritoneal  cavity  of  animals. 


When  the  series  of  experiments  on  the  effects  of  the 

introduction  of  solutions  of  alvine 

theories  o/exp element s^e®  discharges  directly  into  the  circu la- 
corded  m this  section.  tion,  as  recorded  in  the  previous 

pages,  had  been  carried  on  for  some  time,  we  debated 
whether  we  should  at  once  proceed  to  repeat  similar  experi- 
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ments  with  solutions  of  various  other  organic  and  of  inor- 
ganic substances,  of  acid,  alkaline  or  neutral  re-actions,  or 
whether  wo  should  continue  to  use  the  same  inlecting 
medium,  varying  the  mode  by  which  its  introduction  into  the 
system  was  effected. 

Having  satisfied  ourselves  that  putrefying  matter  intro- 
duced directly  in  the  blood,  did  very  frequently  exert  as 
direct  an  action  on  the  mucous  membrane  of  the  small 
intestine,  as  for  example,  mercury  exerts  on  the  mucous 
lining  of  the  mouth  and  on  the  salivary  glands,  or  as  atropia 
and  calabar  bean  exert  on  the  iris,  we  yet  felt  convinced 
that  the  physiological  phenomena  evoked,  and  the  patholo- 
gical changes  induced,  were  not  those  of  cholera,  although 
appearing  to  present  a certain  though,  distant,  relation  to 
them. 

Although,  some  remedial  agents  act  in  pretty  much  the 
same  way,  no  matter  how  introduced  into  the  system,  whether 
by  the  mouth,  lungs  or  through  the  skin,  such  as  mercury 
and  turpentine,  the  former  increasing  the  salivary  secretion, 
and  the  latter  the  urinary,  still,  their  actions  are  to  some  ex- 
tent modified  by  the  mode  of  administration.  We  were, 
therefore,  anxious,  in  the  first  place,  to  ascertain  whether  the 
introduction  of  precisely  the  same  media,  through  some  other 
channel,  would  modify  their  action  on  the  system,  in  such 
a way  as  to  bring  the  results  to  approximate  more  closely  to  the 
features  presented  in  cholera,  and  in  the  second,  whether  the 
effects  produced  by  one  kind  of  alvine  discharge  could,  in  any 
way,  be  distinguished  from  those  of  another. 

With  these  ends  in  view  we  conducted  the  following 
series  of  experiments  on  the  effects  of  the  introduction  of 
organic  fluids  into  the  peritoneal  cavity.* 

Experiment  LXVIII. — A large,  healthy  pariah  dog  was 
An  ounce  of  choleraic  mate-  put  under  the  influence  of  chloroform 
j ect’e d!3 °in t oP ^the^b dominal  at  8-30  A.  M.,  and  One  Ounce  of  diole- 
cavity  of  a dog.  raic  evacuation  in  a state  of  decom- 

position (having  been  kept  for  96  hours)  was  injected  into 
the  peritoneal  cavity.  Previous  to  injection  a preparation  of 
the  blood  was  mounted  in  a wax-cell ; shortly  after  the  oper- 
ation the  animal  was  observed  to  suffer  from  well  marked 
rigors,  which  recurred  at  intervals  throughout  the  course  of 
the  day. 


* The  results  of  introduction  of  such  materials  into  the  system  through  the  mucous 
membrane  of  the  lungs  will  be  made  the  subject  of  experiment  shortly. 
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It  remained  in  a state  of  extreme  depression,  lying  in  a 
r , semi-drowsy  condition,  and  neither 

^Result : extreme  depression,  i • • J i • 5 ,,  1U1 

but  no  evidence  of  pam,nor  of  Winning  U01’  Showing  any  otlier  SVniT)- 
oramps.  , n ■ ° . J . «/  I 

tom  ot  pain  or  uneasiness.  A close 
watch  was  kept  on  the  symptoms  throughout  the  whole  day, 
hut  nothing  new  presented  itself;  there  was  no  passage  of 
urine,  nor  of  dejecta,  and  the  only  change  observed  was  a 
gradual  increase  in  the  depression  and  drowsiness.  Towards 
evening  the  animal  appeared  to  be  rapidly  becoming  weaker 
and  could  not  stand  on  its  legs,  but  the  limbs  were  quite  lax 
and  showed  not  the  slightest  evidence  of  cramps.  It  seemed 
to  suffer  from  thirst,  and  drank  water  freely  when  offered  to 
it. 

As  it  appeared  to  be  very  improbable  that  life  would  be 

prolonged  until  the  following  morn- 
ing, chloroform  was  again  adminis- 
tered at  7 p.  m.  and  continued  until  respiration  had  ceased. 
A post-mortem  examination  was  then  performed  immediately 
with  the  following  results. 


Killed  under  chloroform. 


On 


opening 


the 


Post-mortem  appearance 
sanguineous  fluid  in  perito- 
neum containing  myriads  of 
very  active  amceboid  bio- 
plasts. 


abdomen  the  cavity  was  found  to  be 
distended  with  sanguineous  fluid. 
This  fluid  was  subjected  to  careful 
microscopic  examination.  It  contained 
a few  red  blood-corpuscles  and  myriads 
of  very  active  amoeboid  bioplasts,  which  in  many  cases,  until 
their  movements  and  changes  of  form  were  observed, 
presented  a curiously  marked  resemblance  to  cylindrical 
epithelial  cells.  Many  others,  however,  were  ragged  in  out- 
line, and  passed  off  into  long  thread-like  extensions.  The 
fluid  surrounding  the  cells  was  very  clear,  hardly  any  mole- 
cular matter  could  be  detected  in  it, 
and  only  here  and  there  was  a minute 
tremulous  monad  to  be  seen. 

The  peritoneum  and  mesentery  were  intensely  injected 

and  thickened,  but  there  was  no  dis- 
tinct evidence  of  the  presence  of  solid 
exudative  flakes  between  the  viscera. 

The  stomach  contained  about  ten  ounces  of  glairy  fluid, 
its  mucous  surface  appeared  to  be  perfectly  healthy,  there  were 
no  points  of  extravasation  present,  and  the  vessels  were  not 
injected.  The  duodenum  also  appeared  to  be  healthy  and 

contained  some  bilious  fluid.  The  mu- 
cous membrane  of  the  jejunum  was 
coated  with  a dark  layer  of  what  ap- 
peared to  be  inspissated  blood.  This 


But  only  very  few  monads. 


Peritoneum  injected. 


Small  intestines  coated 
with,  what  seemed  to  be,  in- 
spissated blood,  which  could 
be  peeled  off,  leaving  the  mu- 
cous surface  perfectly  heal- 
thy. 
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layer  became  more  and  more  marked  lower  down,  and  attained 
its  maximum  development  in  the  ileum,  where  it  was  of  the  con- 
sistence of  treacle  and  of  a dark  tarry  colour.  This  dark  layer 

could  he  pealed  off  the  surface  of  the 
a 'foot  a b o v o St h c a ffo o - c ax; a i mucous  membrane,  leaving  the  latter 

dry,  but  otherwise  quite  healthy  in 
appearance.  The  tarry  coating  ceased  abruptly  about  a foot 
above  the  ileo-coecal  valve  and  was  replaced  by  one  composed 
of  the  common,  whitish,  gelatinous  mucus  normally  lining  the 
intestines  in  dogs.  The  mucous  membrane  here  also  appeared 
quite  healthy,  and  there  was  neither  extravasation  nor  any 

evidences  of  detachment  of  epithelium 

Wo  extravasation,  but  much.  , ,,  u i 

thickening  of  the  mucous  present.  The  Walls  Ot  the  iOWei’  eX- 
membrane.  j •»  1 ±1  j? 

trenuty  ot  the  ileum  and  those  ot 
the  appendix  vermiformis  were  considerably  thickened.  The 
large  intestine  appeared  healthy  internally. 

The  tarry  and  pale  mucous  coatings  on  the  interior  of 

Microscopical  appearance  the  small  intestine,  together  with  the 
of  intestinal  exudation.  subjacent  layers  of  the  mucous  mem- 
brane, were  subjected  to  careful  microscopic  examination. 
The  tarry  layer  consisted  of  a gelatinous,  molecular,  more 
or  less  fibrillated  basis  identical  in  appearance  with  that  of 
the  normal  flakes  of  intestinal  mucus.  In,  and  on  this,  were 
innumerable  blood-crystals,  a few  indistinct  bioplastic  masses 

and  various  particles  of  intestinal  con- 

Absence  of  red  blood-cor-  , , . , . 1 -,-11  •,  „ 

puscies,  but  a profusion  of  tents  together  with  large  numbers  ot 

blood-crystals.  tvt  I • i i i 1 i , 

ova.  JNot  a single  red  blood-corpuscle 
was  visible  in  spite  of  the  extreme  profusion  of  blood-crystals, 
and  the  distinct  sanguineous  hue,  that  even  the  thinnest 
layers,  into  which  the  material  could  be  spread  out,  retained. 
The  whitish  grey  coating,  replacing  the  former  one  at  the 
lower  end  of  the  ileum,  was  identical  in  appearance  and 
structure  with  it,  minus  the  red  colour  and  the  abundant 
blood-crystals,  and  was,  in  reality,  what  it  appeared  to  be  at 
first  sight,  namely,  the  normal  thick  mucus  of  the  gut. 

Tlie  material  scraped  from  the  mucous  surfaces  beneath 

these  layers  consisted  entirely  of  dis- 
tinct cylindrical  epithelial  cells  and 
of  detached  villi,  many  of  which 
showed  their  epithelial  coating  firmly  and  evenly  attached, 
even,  after  the  violence  to  which  they  had  been  subjected. 

There  was  not  the  slightest  resemblance  between  the 
Not  the  slightest  resem-  microscopic  characters  ol  this  layer 
copicai  elements  ofthe^xuda-  and  those  of  the  superincumbent  one, 
tive  and  mucous  layers.  whether  the  latter  were  of  normal 


The  subjacent  layer  when 
scraped  consisted  of  normal 
epithelial  cells,  and  villi. 


K 
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Thoracic  viscera  healthy. 


aspect  as  at  the  lower  end  of  the  ileum,  or  deeply  blood- 
stained and  tarry  as  further  up. 

The  liver  was  dark  in  colour  and  very  full  of  blood,  hut 

Remaining  abdominal  vis-  UO  filltllCl  change  COUld  he  detected 

cera  healthy.  in  q^e  remaining  abdominal  or- 

gans were  congested,  but  no  special  lesion  could  be  detected 
in  any  of  them.  The  bladder  was  full  of  urine. 

On  opening  the  thorax,  the  pleural  cavities  were  found 

to  be  free  from  fluid.  The  lungs 
were  collapsed  and  healthy  in  texture. 
The  heart  was  healthy,  the  right  cavities  full,  but  not 
distended  with  fluid  blood,  and  the  left  auricle  and  ventricle 
empty. 

A preparation  of  blood  from  the  right  side  of  the  heart 

was  mounted  in  a wax-cell  and  set 

Wax-cell  preparations  of  -in  « , , . ..  , 

blood  from  the  heart  were  set  aside  tor  further  examination,  along 

aside  and  . , n . ° 

with  the  preparation  procured  previous 
to  the  operation.  Both  preparations  were  examined  on  the 
following  morning  at  9 A.  m.,  when  the  one  had  been  kept 
for  above  24  and  the  other  for  about  14  hours.  On  exami- 
nation the  former  was  found  to  be  quite  free  from  bacteria, 
and  to  contain  very  abundant  bioplasts  in  the  pus-like  condi- 
^ tion  previously  alluded  to,  whilst  the 

when  examined  on  the  , x , A.np  . n 

following  day,  were  crowded  latter  only  differed  trom  it  m there 

with,  pus-like  corpuscles,  but  " n r 

being  rather  iewer  bioplasts  tree  m 
the  serum.  They  were  again  carefully  examined  two  days 
subsequently.  They  both  remained  very  fluid  in  consistence,, 
very  few  bioplasts  were  present  in  a distinctly  defined  con- 
dition, they  were  aggregated  in  masses, 

neither,  monads  nor  bae-  ..  3 ^ 00  9-.-.  i 

teria  could  be  seen  nor  did  and  appeared  to  be  rapidly  undergoing 

they  subsequently  appear.  , . . , 1 x ..  -,T  -n  1 ± • 

disintegration.  Neither  bacteria  nor 
active  molecules  could  be  anywhere  detected  in  either  prepara- 
tion. On  subsequent  examination  the  only  changes  observed 
in  either  specimen  were  gradual  disintegration  and  there  was 
no  development  of  bacteria  in  them. 


Experiment  LXJX. — At  12  noon  of  the  same  day  in 

An  ounce  of  choleraic  mate,  which  the  preceding  experiment  was 

performed,  chloroform  was  adrnims- 
tyofa  dog.  tered  to  another  large  healthy  parian 

dog,  and  about  one  ounce  of  the  same  choleraic  material 
was  injected  into  the  peritoneal  cavity  through  a canula. 
The  dog  soon  recovered  from  the  primary  effects  ol  the 
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Result : depression ; neither 
cramps  nor  purging. 


Killed  under  chloroform. 


operation,  and  was  not  affected  by  such  distinctly  marked 
rigors  as  the  former  animal  had  been. 

His  general  demeanour,  however,  was  precisely  similar 

to  that  observed  as  the  result  of  the 
other  operation ; he  was  profoundly 
depressed,  lying  perfectly  quiet  and  neither  whining  nor 
showing  any  other  indication  of  pain.  Neither  loeces  nor 
urine  were  passed  throughout  the  whole  day,  and  there  were 
no  evidences  of  spasm  of  any  of  the  muscles.  As  he 
appeared  fully  less  depressed  than  the  other  dog,  it  was  de- 
cided to  allow  him  the  chance  of  surviving  until  the  next 
morning,  and  his  condition  at  that  time  had  not  materially 
altered,  the  only  change  perceptible  being  an  apparent 
increase  in  the  depression. 

Chloroform  was,  accordingly,  again  administered  at 

7-30  a.  m.,  19|  hours  after  the  opera- 
tion, and  the  administration  carried 
on  until  respiration  ceased. 

The  abdomen  was  opened  before  complete  cessation 
„ . of  respiration  and  circulation.  The 

Post-mortem  appearances.  . , n 

cavity  was  distended  with  fluid  of  a 
somewhat  less  marked  sanguineous  hue  than  that  present  in 
the  previous  experiment,  but,  otherwise,  it  presented  the  same 
characters  both  to  the  unaided  eye  and  when  subjected  to 
microscopic  examination.  The  peritoneum,  both  visceral 

and  parietal,  presented  well  marked 
signs  of  inflammation,  and  the  vessels 
on  the  intestines  were  highly  injected  and  very  red. 

There  were  a few  shreds  of  soft  lymph  diffused  over  the 

surface  of  the  liver,  which,  on  micro - 

Shreds  of  exudation  over  the  • • , • n , 

liver,  crowded  with  corpus-  scopic  examination,  were  found  to 

cles,  identical  in  appearance  • , n ,•  c 

with  those  found  in  cholera-  COUSlSt  Of  aggregations  01  UlOre  01’ 

dejections.  , • -i  , ,.  . . 

less  spherical  corpuscles,  identical  m 
appearance,  and  probably  also  in  nature  with  those  present 
in  such  abundance  in  the  fluid  after  the  active,  vital,  amoeboid 
movements  had  ceased.  The  resemblance  of  such  shreds  of 
soft  lymph  to  the  flocculi  contained  in  choleraic  evacuations, 
cannot  fail  to  strike  any  observer  even  at  the  first  glance. 

The  mucous  membrane  of  the  stomach  was  healthy. 

The  duodenum  was  also  normal  in 
aspect,  and  contained  a little  bile. 
The  jejunum  and  ileum  presented 
precisely  the  same  phenomena  as  those  present  in  the 
previous  case,  but  to  an  even  more  marked  degree,  as, 


Peritonitis,  with  sanguine- 
ous fluid  in  the  cavity. 


The  small  intestines  coated 
with  a dark  sanguineous  sub- 
stance, and  contained  tarry 
fluid,  except 
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Mucous  coat  not  affected. 


towards  the  middle  of  the  ileum,  the  cavity  of  the  gut 
contained  tarry  fluid  in  addition  to  the  sanguineous 
coating  of  the  mucous  membrane.  Towards  the  lower 

for  a few  incites  above  iieo-  extiemity  of  the  ileum  the  walls  ol 
ccecai  valve.  the  intestine  appeared  to  be  consider- 

ably thickened.  Tor  a few  inches  above  the  ileo-coocal 
valve  the  tarry  coating  was  absent,  and  was  replaced  by  a 
layer  of  the  normal  thick  intestinal  mucus. 

Specimens  of  these  layers,  and  of  the  mucous  membrane 

beneath  them,  were,  in  this  instance 
also,  carefully  examined  under  the 
microscope,  and  their  nature  was  found  to  be  precisely 
similar.  Here  also  the  effusion  had  taken  place  without 
impairing  the  integrity  of  the  epithelial  coat  of  the  mucous 
membrane  in  the  slightest  degree,  the  latter  presenting  a 
remarkably  dry  and  firm  aspect  when  the  exudative  layer 
was  peeled  off  from  it,  and  it  was  most  remarkable  to  observe 
the  very  small  number  of  epithelial  cells  which  adhered 
to  the  latter  in  spite  of  the  violence  involved  in  the  separation. 

The  large  intestine  contained  a larger  quantity  of  dark 

Large  intestine  not  distinc-  coloured  fluid  than  was  present  in  the 
tiy  affected.  previous  case,  but  the  gut  was  not 

affected  in  any  way  equally  with  the  small  intestine. 

The  rest  of  the  abdominal  organs  were  congested,  but 
showed  no  other  lesions  of  any  kind. 

The  bladder  was  full. 

The  heart  was  healthy  in  appearance.  A specimen  of 

Wax-ceii  preparation  of  tlood  from  the  right  Yentricle  was 
SSSocpK^  mounted  in  a wax-cell.  When  exa- 

but  no  baetena.  mined,  eight  hours  after  preparation, 

it  was  found  to  contain  a considerable  number  of  leucocytes, 
some  of  which  were  of  large  size,  whilst  others  were  still 
exhibiting  amoeboid  movements.  No  distinct  evidences  of 
the  presence  of  bacteria  could  be  detected,  although  they 
were  especially  searched  for  with  a gtli  immersion  lens,  nor 
did  any  appearances  of  the  development  of  such  bodies  pre- 
sent themselves  during  the  next  four  days,  whilst  the  pre- 
paration was  kept  under  observation. 

Experiment  LXX. — A large  healthy  pariah  dog  was 

put  under  the  influence  of  chloroform 

^oid^Gmj?c^e^'iabito  eTbe  at  11-30  a.  m.,  and  one  ounce  of  a 
abdominal  cavity.  watery  solution  of  the  Sediment  of 
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tlic  choleraic  evacuation  employed  in  the  two  preceding 
experiments,  and  which  had  now  been  kept  for  seven  days, 
was  injected  into  the  peritoneal  cavity. 

The  animal  appeared  to  be  very  little  affected  by  the 
no  result.  operation,  had  no  rigors  after  it, 

showed  no  symptoms  of  pain,  and  in  the  afternoon  ran  home 
along  with  the  servant,  who  had  the  charge  of  the  dogs  to 
his  hut  in  a village,  about  half  a mile  off.  On  the  following 

Killed  under  chloroform,  morning  he  was  brought  back,  and 
24  hours  after  operation.  at  this  time  also  appeared  in  no  way 

affected  by  the  operation  . Chloroform  was  administered  until 
respiration  ceased,  and  a post-mortem  examination  was  then 
immediately  performed,  nearly  24  hours  after  the  injection 
had  taken  place. 


Post-mortem  appearances  ; 
very  slight  peritonitis  ; vis- 
cera healthy. 


On  opening  the  abdomen  about  three  ounces  of  pinkish- 
grey  fluid  were  found  in  the  peritoneal  cavity.  The  mesentery 

was  thickened  and  injected,  and  there 
were  a few  small  patches  of  soft 
lymph  on  the  liver.  The  walls  of  the 
intestines  appeared  to  be  slightly  thickened,  but  they  were 
otherwise  normal  in  appearance.  The  bladder  was  distended 
with  fluid.  The  rest  of  the  abdomiual  and  thoracic  viscera 
appeared  to  be  quite  healthy. 


Experiment  LXXI. — A strong,  healthy  pariah  dog  was 

put  under  the  influence  of  chloroform 
ofHoSa°i^Cfm0cfaia  m^tte^  at  8 a.  M.,  and  half  an  ounce  of  a 
t^abdom^ii  c^ty!ied  mto  solution  of  a normal  evacuation  was 

injected  into  the  peritoneal  cavity. 
The  solution  had  been  prepared  three  days  previously,  and 
was  in  an  active  state  of  decomposition. 


The  dog  was  kept  under  close  observation  for  seven 
hours,  during  which  it  showed  no  marked  symptoms  of  any 
kind,  and  then  went  home  with  the  man  in  charge,  walking 
along  with  him  without  manifesting  any  symptoms  of  pain 
or  inconvenience.  The  man  brought  its  body  next  morning 
and  stated  that,  soon  after  he  took  it  to  his  house,  it  suffered 
■n«n+vi  ■ t,  from  severe  rigors,  and  that  it  died 

about  eight  hours  afterwards  without 
having  shown  any  other  decided  symptoms. 


There  was  no  vomiting,  and  no  evacuations  were  passed 
subsequent  to  the  operation.  A post-mortem  examination 
was  performed  eight  hours  after  the  occurrence  of  death. 
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On  opening  the  abdomen,  extensive  signs  of  peritonitis 
-o  . t presented  themselves.  The  cavity 

contained  an  abundance  of  fluid  of  a 
reddish  tint  and  somewhat  thick  consistence.  "When  sub- 

Reddish  fluid  in  p„,to„eai  J00*0'1  to  microscopic  examination,  it 

cavity,  containing  a few  red  was  found  to  Contain  a few  red  blood- 
blood  corpuscles,  and  numer-  . - 

ous  pus-iike  ceils,  with  bac-  corpuscles,  and  very  numerous  sranu- 

tejua  and  vibriones.  1 . . ..  „•>  o . 

far  pyoid  cells  of  a more  or  less  cir- 
cular form.  They  were  all  perfectly  motionless,  seemingly 
dead,  and  the  fluid  surrounding  them  was  crowded  with 
active  bacteria  and  vibriones. 

The  interior  of  the  small  intestines  presented  the  appear- 
ances previously  described  in  Experi- 

Tarry  coating  of  small  in-  , t ■vytttt  i i -xt--, — xr  rm 

testmes,  except  for  a few  ments  JuA-VllJ.  and  EX1X.  There 
inebes above ileo-ccecal valve.  j • 

was  a continuous  coating  ot  a dark 
tarry  aspect  beneath  which  the  epithelial  surface  appeared 
quite  healthy.  As  before,  about  six  inches  of  the  ileum, 
immediately  above  the  ileo-coecal  valve,  was  unaffected.  The 
large  intestine  also  was  covered  with  a coating  of  tarry 
material. 

No  other  noteworthy  lesion  was  to  he  found  in  any  of 
the  abdominal  or  thoracic  organs.  There  was  no  pleurisy. 
Specimens  of  blood  from  the  right  ventricle  were  found 

Blood  from  the  heart  con-  to  Contain  a few  bacteria,,  when  sub- 
tained  a few  bacteria.  jected  to  careful  examination  under 

a T‘Tth  immersion  lens. 

Experiment  LXXII. — An  extremely  powerful  pariah 
Six  drachms  of  beef  soiu-  clog  was,  with  much  difficulty,  brought 
pufrAfhij ectTTintotoe per?  under  the  influence  of  chloroform  at 
toneai  cavity.  g and  about  six  drachms  of  a 

decomposing  solution  of  beef  was  injected  into  the  peritoneal 
cavity.  The  solution  had  been  prepared  ninety- six  hours 
previously,  and  at  the  time  of  the  injection  was  of  an  in- 
tensely fetid  odour  and  swarming  with  active  bacteria  and 
short  vibriones. 

The  dog  was  somewhat  dull  and  depressed  throughout 
No  special  symptoms ; kill-  the  course  of  the  day,  but  on  the  fol- 
aiU?feitiomtorm24110m’s  lowing  morning  he  did  not  appear  _ to 
have  become  any  worse,  and  was  still  so  strong,  as  to  give 
much  trouble  whilst  chloroform  was  again  administered 
until  the  cessation  of  respiration. 

A post-mortem  examination  was  then  performed  at  once, 
_ ^ , 24i  hours  after  the  iniection  ot  the 

fluid  in  peritoneum  swarm-  flUicl  had  taken  ulaCC.  On  OpCUlUg 
ing  with  amoeboid  bodies,  , , ,,  1 n 1 P 

the  abdomen  the  cavity  was  round  to 


but  at  first 
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contain  about  two  ounces  of  red  serous  fluid  almost  resem- 
bling pure  blood  in  appearance.  A preparation  of  tills  fluid 
was  mounted  in  a wax-cell  and  examined  one  hour  after- 
wards. It  was  tlien  found  to  contain  numerous  red  blood- 
corpuscles  and  myriads  of  active  amoeboid  bioplasts,  but  no 
bacteria  could  be  detected  in  it  although  they  were  specially 
searched  for  under  a |th  immersion  lens. 

On  the  following  day,  however,  there  were  plenty  of 

no  bacteria,  which  how-  active  bacteria  present.  The  red  cor- 
ever  were  pientitui  next  day.  puscles  remained  unchanged  ; but  the 

bioplasts  had  lost  all  amoeboid  motion,  had  assumed  a more 
or  less  spherical  form,  and  were  in  process  of  disintegration. 
By  the  following  morning  the  activity  of  the  bacteria  had 
ceased,  and  shortly  afterwards  the  preparation  dried  up. 

The  intestines  were  congested  externally,  and  their  in- 
ternal surface  presented  patches  of 

Intestines  contained  tarry  . , , . 

sanguineous  effusion ; other  tllC  taiTV  SangUineOUS  effllSlOn  deS- 
viscera  healthy.  • i i " ° i ->  • 

cnbed  as  occurring  m the  preceding 
Experiments  Nos.  LXVIII,  LXIX,  &c.  The  appendix 
vermiformis  was  of  very  large  size,  but  appeared  to  be  quite 
healthy.  The  rest  of  the  abdominal  and  thoracic  viscera 
appeared  not  to  be  affected  in  any  way,  and  the  bladder  was 
full  of  urine. 

A specimen  of  blood  from  the  right  ventricle  was 
mounted  in  a wax-cell  and  examined  an  hour  afterwards, 
no  bacteria  appeared  m a No  monads  or  bacteria  could  be  de- 

wax-cell  preparation  of  tne  . , . , ..  n ^ . 

blood.  tectecl  in  it,  but  an  abundance  oi  deli- 

cate,  active  white  corpuscles  were  present.  The  preparation 
was  kept  under  observation  for  some  days,  but  there  was  no 
indication  of  the  development  of  bacteria  in  it. 

Experiment  LXXIII. — A healthy  pariah  dog  was  put 
„ , ^ ^ under  the  influence  of  chloroform, 

peritoneal  fluid  injected  into  and  lOlir  dl’achmS  ot  the  fluid  frOlll 
the  abdominal  cavity.  ,,  ..  n ,,  , , . „ 

the  peritoneal  cavity  of  the  dog  of 
Experiment  No.  LXXII  were  injected  into  the  abdomen. 
The  fluid  had  been  obtained  at  the  'post-mortem  examina- 
tion in  the  above  experiment,  which  was  performed  immedi- 
ately before  the  injection  took  place. 

The  animal  rapidly  recovered  from  the  influence  of  the 
chloroform,  and  appeared  to  be  little  affected  by  the  opera- 
...  . tion.  It  remained  quiet  during  the 

day,  showing  no  symptoms  of  pain, 
or  of  cramps,  but  it  vomited  once  or  twice.  Death  occurred 
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(luring  the  early  part  of  the  night,  and  a post-mortem  exami- 
nation was  performed  on  the  following  morning. 

On  opening  the  abdomen,  the  peritoneum  was  found 

Post-mortem  appearances;  be  extremely  congested,  and  the 
Qmd  in  peritoneum  cavity  contained  a considerable 

amount  of  sero-sanguinolent  fluid.  A preparation 
of  this  fluid  was  mounted  in  a wax-cell  as  usual  and  examin- 
ed about  an  hour  afterwards,  It  was  then  found  to  be 
swarming  with  very  active  bacteria,  and  to  contain  a few  red 
crowded  with  bacteria  and  blood-COipUSCl6S,  together  with  11U- 
SSSSl  contained  actTvTmoie-  merous  small  pyoid  corpuscles  in  a 
cules-  state  of  disintegration.  When  again 

examined,  after  the  lapse  of  a few  hours,  the  bacteria  were 
observed  in  unimpaired  activity,  and  the  breaking  up  of  the 
pyoid  corpuscles'  appeared  to  be  progressing  rapidly,  many 
of  them  containing  from  one  to  three  granular  rings  or 
Nuclei  in  their  interior ; whilst  in  many  such  cells  the  mole- 
cules between  the  rings  or  Nuclei  and  the  outer  pellicle  were 
in  active  swarming  motion. 

On  the  following  day  almost  all  the  corpuscles  had  disap- 
peared or  had  become  uniformly  granular,  and  the  movements 
of  the  bacteria  had  become  more  sluggish.  The  preparation 
was  kept  under  observation  for  several  days  ; but  the  only 
further  changes  observed  to  take  place  in  it  were  a progres- 
sive disintegration  of  the  granular  corpuscles  and  a gradual 
diminution  in  the  activity  of  the  bacteria. 

The  intestines  were  coated  internally  with  a sanguineous 

Intestines  coated  with  a %er  of  a deep  prune-juiCO  Colour. 

prune-jmce-iike  substance.  The  regf  0f  the  abdominal  viscera  ap- 
peared to  be  unaffected.  On  opening  the  thorax,  there  was 
found  to  be  no  pleurisy ; the  pleural  cavities  contained  no 

Pericardium  injected  and  Aukl,  and  the  llUlgS  Were  _ quite 

contained  reddish  fluid.  healthy.  The  pericardium  was  inject- 
ed and  contained  reddish  serous  fluid.  The  heart  was 
normal. 

A preparation  of  blood  from  the  right  ventricle  was 
mounted,  as  usual,  in  a wax-cell.  W hen  examined,  about 
an  hour  afterwards,  nothing  abnormal  was  detected  in  it. 
After  the  lapse  of  a few  hours,  the  preparation  was  again 
t ,,  . . » examined.  Crystals  had  begun  to 

In  a wax-cell  preparation  of  yv  j # ~ 

blood,  no  bacteria  were  de-  form  alon"  tile  margin  1 there  WUS 
tected  at  first,  but  small  vi-  aluuS  u . » 5 , 

briones  gradually  appeared ; only  a naiTOW  ring  Ot  ll'CC  Sei’lim,  ailCl 

very  few.  white  corpuscles  were  visible.  At  first  no  monads 
or  bacteria  could  be  detected ; but  a rapid  development  ot 
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vciy  delicate  vibriones  took  place,  whilst  the  preparation  was 
under  observation.  They  were  elongated,  of  extreme  tenuity 
and  of  great  activity.  On  the  following  day  the  serum  was 

swarming  with  the  bodies  described 
above.  They  remained  very  active, 
and  their  delicacy  was  so  great  as  to 
necessitate  most  careful  management  of  the  light,  in  order 
to  render  them  visible.  No  further  development  occurred ; 
and  the  only  changes  subsequently  observed  were  gradual 
diminution  in  the  activity  of  the  vibriones  together  with 
breaking  up  of  the  small  number  of  white  cells  present  in  the 
serum. 


Death  in  5 hours. 


Experiment  LXXIY. — Whilst  the  post-mortem  examin- 
ation described  in  the  previous  expe- 

An  ounce  of  fresh  periton-  . , p i . L 

eai  fluid  injected  into  the  ab-  nment  was  being  performed,  a syringe 

dominal  cavity.  pit  , • i -i  . , t . • i , « • 

was  filled  with  the  nuid  contained  m 
the  peritoneal  cavity,  and  another  powerful  pariah  having 
been  subjected  to  the  influence  of  chloroform,  about  one 
ounce  of  this  fluid  was  injected  into  the  abdomen.  During 
the  operation,  respiration  and  circulation  ceased  for  a short 

time,  but  they  were  easily  re-estab- 
lished, and  the  dog  rapidly  recovered 
from  the  influence  of  the  chloroform.  At  first,  it  appeared 
to  be  very  little  affected  by  the  injection;  but  it  rapidly 
passed  into  a state  of  extreme  depression,  and  died  five  hours 
after  the  operation. 

A post-mortem  examination  was  performed  two  hours 

after  death,  with  the  following  re- 
sults. Rigor  mortis  had  just  begun  to 
set  in,  but  the  tissues  were  still  warm. 
On  opening  the  abdomen,  there  was  found  to  be  very  marked 
peritonitis.  There  was  a large  quantity  of  red  fluid  in  the 
abdominal  cavity. 

When  a preparation  of  this  fluid  mounted  in  a wax-cell, 

was  examined  an  hour  after  its  re- 
moval from  the  body,  it  was  found 
to  be  crowded  with  minute,  slightly 
moving  bacteria  and  monads,  and  to  contain  masses  of 
very  small  disintegrating  pyoid  corpuscles,  together  with 
numerous  free  oil-globules.  The  preparation  was  kept  under 
observation  for  several  days ; but  no  further  developments 
occurred,  and  the  activity  of  the  bacteria  gradually  ceased. 
The  intestines  were  rough  and  injected  externally  ; but,  when 


Post-mortem  appearances 
peritonitis  very  marked ; 


blood  contained  active  bac- 
teria, small  disintegrating 
pus-like  corpuscles  and  oil- 
globules. 


L 
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laid  open,  they  did  not  show  nearly  so  much  of  the  prune- 

intestines  coated  with  a juice  exudation  as  had  been  observed 
prune-jmce-iiko  substance.  jn  0ther  previous  instances.  The  con- 
dition of  the  mucous  surface  as  regarded  exudation  closely 
corresponded  with  that  observed  in  the  case  of  the  dog, 
into  the  peritoneal  cavity  of  which  decomposing  beef-juice 
had  been  injected  {vide  Experiment  LXXII).  The  rest  of 
the  abdominal  organs  appeared  to  be  quite  healthy. 

On  opening  the  thorax,  there  was  found  to  be  well 

Thoracic  viscera:  injected  maiked  injection  of  the  pericardium, 
appearance  of  pericardium.  especially  on  its  external  surface  ; but 

the  pleurae  lungs  and  heart  were  unaffected.  A preparation 
of  blood  from  the  right  ventricle  was  examined  an  hour 

Blood  full  of  minute  active  afterwards,  and  was  found  to  be  full 
particles.  0f  very  active  particles,  fto 

farther  development  of  these  bodies  was  detected  during  the 
subsequent  few  days  in  which  the  preparation  was  preserved. 


Experiment  LXXV. — Chloroform  having  been  ad- 
a solution  of  normal  eva-  ministered  to  a strong  healthy  pariah 

cuation,  six  hours  old,  inject-  ° ^ L . 

ed  into  the  abdominal  cavity.  dOg,  an  Ounce  Ot  £L  decomposing 

solution  of  normal  evacuation  was  injected  into  the  peritoneal 
cavity.  The  solution  employed  had  been  kept  for  six  hours 
in  a wide-necked  bottle  which  was  loosely  plugged  with 
cotton- wool,  in  order  to  keep  flies  and  other  insects  out. 

The  animal  rapidly  recovered  from  the  influence  of  the 
chloroform  and  showed  no  symptoms  of  pain  or  of  cramps, 
but  after  some  time  it  passed  some  bloody  mucous  evacu- 
ations. 

It  was  killed  with  chloroform  fourteen  hours  after  the 

injection,  and  a post  mortem  examin- 


After 


mucous 


passing 
was  ki 
chloroform,  14  hours  after 


stools, _ it  was  killed  under  atiou  was  performed  at  once.  On 


operation. 


opening  the  abdomen,  the  peritoneum 
was  found  to  be  intensely  inflamed  and  thickened,  and  flakes 
of  soft  lymph  were  adhering  to  the  liver  and  other  viscera. 
Post-mortem  apPeara?ees : The  cavity  contained  about  a pint  of 


intense  peritonitis  ; fluid  in 
peritoneum  crowded  with 
granular  corpuscles  : 


sanguineous  fluid.  A preparation  of 


this  fluid  in  a wax-cell  was  examined 
two  hours  subsequent  to  its  removal  from  tbe  abdomen ; it 
was  found  to  consist  of  a clear  fluid  crowded  with  bodies 
resembling  the  white  corpuscles  of  the  blood,  and  containing 
numerous  red  blood-corpuscles  also.  More  than  half  of  the 
white  cells  were  stil  actively  emitting  long  stringy  protru- 
sions. There  were  numerous  delicate  filbrinoid  threads 
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Except  immediately  above 
the  ileo-coecal  valve,  the  in- 
testine was  coated  with  tarry 
substance  consisting  of 


Mucus,  blood-crystals,  white 
granular  cells,  but  no  red  cor- 
puscles nor  epithelial  cells. 


netted  through  the  preparation,  but  although  a careful 
search  was  made  for  them  with  the  ^th  immersion  lens, 
_ * . . , . . neither  bacteria  nor  vibriones  could 

Bacteria  developed  m the  . . ., 

course  of  a few  hours.  pg  any  where  discovered  in  it.  JLnree 

hours  afterwards,  however,  a few  motionless  bacteroid  bodies 
were  observed  in  it,  and  twenty-tour  hours  alter,  a tew 
moving  bacteria  were  present,  and  the  field  was  covered 
with  elongated  motionless  vibriones  (Leptothrix  ?). 

When  the  small  intestines  were  laid  open,  the  ileum 

immediately  above  the  ileo-coecal 
valve  was  found  to  present  a per- 
fectly normal  aspect,  but  throughout 
the  rest  of  the  gut  the  mucous  membrane  was  coated  with 
a tarry  layer  similar  to  that  observed  and  described  in  several 
previous  cases.  As  before,  this  was  found  on  microscopic 
examination  to  consist  of  the  normal  tough  intestinal  mucus 
crowded  with  blood-crystals  and  containing  a few  white 

granular  cells,  but  entirely  devoid 
of  red  blood-corpuscles  and  epithelial 
cells.  There  was  no  detachment  of 
epithelium,  and  on  peeling  off  the  bloody,  mucous  layer, 
the  epithelial  coat  was  exposed  quite  intact  and  merely 
characterised  by  a certain  dryness  of  appearance.  The  large 
intestine  was  unaffected,  and  the  rest  of  the  abdominal  organs 
appeared  to  be  healthy.  The  bladder  was  full  of  urine. 

On  opening  the  thorax  the  lungs  and  pleurae  were  found 
Pericardium  injected  with,  to  be  perfectly  healthy,  but  the  peri- 

deposits  of  lymph  on  its  sur-  . L • * x 

face.  cardium  was  injected,  and  there  were 

deposits  of  lymph  on  its  surface.  The  heart  did  not  present 
any  abnormal  appearances. 

A preparation  of  blood  from  the  heart  was,  as  usual, 
a A J mounted  in  a wax-cell.  When  ex- 

At  first  no  monads  were  . _ . _ , 

di^Sg  theudayhey  developsd  ammed,  an  hour  afterwards,  no  traces 

of  monads  or  bacteria  could  be  detect- 
ed in  it.  Three  hours  subsequently  it  was  again  examined, 
and  one  or  two  moving  molecules,  together  with  some  still 
ones,  were  then  detected,  whilst  very  few  white  corpuscles 
had  crawled  out  into  the  serum.  On  the  following  day  there 
was  an  abundance  of  active  bacteria  in  the  serum ; they 
continued  in  motion  throughout  that  day,  but  had  ail 
become  still  when  the  preparation  was  again  examined  on 
the  subsequent  morning. 
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Experiment  LXXYI. — A very  powerful  pariali  (log  was 
An  ounce  of  peritonitic  Pufc  under  the  influence  of  chloroform, 
tato’th?  abdominal  cavlty^d  and  01ie  ounce  of  the  peritonitic  fluid 

obtained  from  the  abdominal  cavity 
of  the  dog  of  Experiment  LXXII,  and  which  had  been 
previously  employed  in  Experiment  LXXIII,  was  injected 
into  the  peritoneal  cavity.  This  fluid  had  been  kept  in  an 
open  gallipot  for  thirty-six  hours  at  the  time  when  the 
injection  was  performed. 

The  dog  rapidly  recovered  from  the  influence  of  the 

No  marked  effect  chloroform,  and  remained  somewhat 

dull  and  sluggish  throughout  the 
course  of  evening..  It  did  not,  however,  show  any  symptoms 
of  pain  or  cramps,  and  on  the  following  morning,  about 
fifteen  hours  after  the  injection,  it  did  not  appear  to  be  any 
worse. 

It  was  accordingly  killed  with  chloroform,  and  a post- 

Kiiied  under  chloroform,  is  mortem  examination  was  performed 
tours  after  operation.  at  once.  The  appearances  which 

presented  themselves  did  not  differ  materially  from  those 
described  in  connection  with  the  preceding  experiments. 
Preparations  of  the  peritoneal  fluid  and  of  the  blood  were, 
as  usual,  mounted  in  wax-cells.  The  peritoneal  fluid  was 
examined  an  hour  after  its  removal  from  the  body,  and 

Post-mortem  appearances:  was  then  found  to  contain  an 

ta^ed^actiVe^bacterfa  Tnd  abundance  of  minute  active  bacteria, 
active  ragged  bioplasts.  There  were  also  numerous  bioplasts 

and  red  blood-corpuscles,  the  former  of  irregular  shape, 
and  showing  slow  changes  in  form  only.  Three  hours 
afterwards  the  bacteria  continued  in  activity,  the  bioplasts 
were  very  ragged  in  outline,  and  there  were  now  numerous 
groups  of  delicate,  beaded,  motionless  threads  resembling 
leptothrix,  present.  On  the  following  day  these  threads 
had  disappeared,  and  the  preparation  was  crowded  with 
bacteria  and  monads,  some  of  which  were  motionless,  whilst 
others  were  in  full  activity. 

The  preparation  of  the  blood  was  also  examined  an  hour 
after  it  had  been  set  up.  It  then  showed  no  distinct 

The  blood  contained  a few  bacteria,  but  contained  numerous 
active  bacteria.  minute,  motionless  molecules.  It 

was  again  examined  after  an  interval  of  three  hours,  and  a 
few  active  molecules,  together  with  two  very  active  short 
vibriones,  were  observed  in  the  serous  ring.  Only  two  or 
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three  white  cells  had  crept  out.  A second  preparation, 
however,  at  this  time  contained  an  abundance  of  free  white 
cells,  and  showed  neither  active  molecules  nor  bacteria.  On 
the  following  day  the  former  preparation  showed  some 
patches  of  still  molecules : the  latter  now  contained  a few 
active  bacteria.  No  farther  developments  occurred  in  either 
of  these  preparations  subsequently. 


Experiment  LXXVII. — A healthy  pariah  dog  was  put 
under  the  influence  of  chloroform  at  8-30  A.  M.,  and  half  an 

ounce  of  peritonitic  fluid  which  had 

Half  an  ounce  of  fresh  . t j.  i t i i 

peritonitic  fluid  injected  into  immediately  before  been  removed 

the  abdominal  canty.  n i .*»  j.i  i 

from  the  abdominal  cavity  of  the  dog 
of  Experiment  LXXY  was  injected  into  the  abdomen.  The 
animal  appeared  to  be  somewhat  dull  and  depressed  for  a 
short  time,  but  in  the  afternoon  it  seemed  to  have  entirely 
recovered  from  the  effects  of  the  operation.  It  continued  in 

apparent  health  throughout  the  follow  - 

JVo  marked  effect;  killed  . * L n , 

under  chloroform  48  hours  lUg  day,  and  Was  Killed  With  ClliorO- 
after  operation.  „ ° * , , , . . „ n 

form  on  the  next  morning,  48  hours 

after  the  injection. 

A post-mortem  examination  was  performed  at  once,  but 

Wo  peritonitis; all  the  or-  no  lesions  could  be  detected.  There 
gans  healthy.  was  n0  peritonitis,  and  all  the  organs 

were  quite  healthy  in  aspect. 


Experiment  LXXVIII. — A large  healthy  pariah  dog 
An  ounce  of  a solution  of  was  put  under  the  influence  of  chloro- 

healthy  evacuation  injected  o -i  n , 1 

into  the  abdominal  cavity.  form,  and  an  ounce  of  the  superna- 

tant fluid  of  a solution  of  healthy  evacuation  was  injected 
into  the  peritoneal  cavity.  The  solution  was  that  employed 
in  Experiment  LXXY,  and  was  at  the  time  of  injection  72 
hours  old.  It  had  been  retained  as  before  in  a wide-necked 
bottle  plugged  loosely  with  cotton-wool. 


The 


dog 


was  dull  and  depressed  during  the  day,  but 
drank  water  freely  in  the  evening, 
and  on  the  following  morning,  24 
hours  after  the  operation,  it  appeared 
It  was,  accordingly,  again  put  under 
chloroform  and  the  abdominal  cavity  opened.  There  was 
considerable  inflammation  of  the  parietal  peritoneum,  the 
mesentery  and  intestines  were  intensely  injected  and  inflamed, 
but  there  was  no  fluid  present. 


Wo  marked  effect : 24  hours 
after  operation  the  dog  was 
again  put  under  chloroform 
and  the  abdomen  opened; 
marked  peritonitis  evident. 

to  be  perfectly  well. 
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A loop  of  gut  ligatured, 
filled  with  water,  andT return- 
ed into  the  abdomen;  and  chlo- 
roform continued  for  an  hour, 
when  the  animal  was  killed. 


A loop  of  the  small  intestine  was  ligatured,  the  ligatured 

portion  filled  with  tepid  water,  by 
means  of  a pointed  syringe  introduced 
through  the  Avails,  and  the  gut  re- 
turned to  the  abdomen  which  was 
then  sewn  up.  The  administration  of  chloroform  was  then 
continued  and  the  animal  died  under  its  influence  after  an 
hour. 

A j post-mortem  examination  was  performed  about  half 

an  hour  after  death.  The  interior 
surface  of  the  small  intestines  with 
the  exception  of  the  ligatured  loop 
was  intensely  congested,  the  latter 
portion  had  lost  all  traces  of  congestion,  presented  a mace- 
rated appearance,  and  was  covered  with  a layer  of  soft  pale 
loose  epithelium. 


Post-mortem  appearances : 
intense  congestion  of  intes- 
tines, except  tlie  ligatured 
loop,  which  was  macerated 
and  covered  with  a layer  of 
loose  epithelium. 


No  other  changes  observed. 


Experiment  LXXIX. — A healthy  pariah  dog  Avas  put 
^ ^ , . under  the  influence  of  chloroform. 

An  ounce  of  fresh  choleraic  . „ , . . 

evacuation  injected  into  the  and  one  ounce  of  a clioferaic  evacua- 

abdominal  cavity.  ,. 

tion,  which  had  been  passed  by  a 
patient  in  hospital  a few  minutes  previously,  was  injected  into 
the  peritoneal  cavity.  The  fluid  employed  was  the  same  as 
that  used  in  Experiment  I of  the  series  of  injections  into  the 
veins,  and  the  two  operationswere  performed  at  the  same  time. 
The  animal  appeared  to  be  very  little  affected  by  the 

Wo  result.  Killed  24  hours  operation,  continued  in  the  same  con- 
after  operation.  dition  throughout  the  course  of  the 

day,  and  on  the  following  morning,  24  hours  after  the  injec- 
tion, seemed  to  be  quite  well. 

It  was,  accordingly,  again  put  under  the  influence  of 

chloroform  and  the  abdominal  cavity 
opened.  It  contained  an  abundance 
of  yellowish  watery  fluid,  which, 
on  microscopic  examination,  was 
found  to  be  full  of  exudation-cells 
and  perfectly  free  from  bacteria.  The  parietal  peritoneum 
was  densely  injected  and  shoived  distinct  evidences  of  heal- 
ing peritonitis. 

The  small  intestine  was  deeply  congested.  A loop  of 

The  preparation  was  reserv-  it  having  been  ligatured,  a solution 

of  salt  and  water  was  injected  into 
the  ligatured  portion.  The  intestine 
Avas  then  returned  and  the  abdomen  closed. 


Placed  under  chloroform  24 
hours  after  operation  and  the 
abdomen  opened  ; there  was 
intense  peritonitis ; the 
watery  fluid  in  peritoneum 
full  of  exudation-cells  and 
bacteria. 


ed  in  a moist  chamber  and  at 
the  close  of  24  hours  showed 
an  abundance  of  active  bacte- 
ria. 
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The  administration  of  chloroform  was  continued,  and 
a loop  of  the  smnii  intestine  the  animal  killed  at  the  close  of  an 
SSiiSSS  S8™ateS  tour.  The  ligatured  loop  of  in- 

the  abdomen.  testine  WUS  found  to  be  full  of 


fluid,  no  absorption  appearing  to  have  occurred.  The  interior 

surface  was  coated  with  white 
gelatinous  matter,  and  flocculi  of  a 
similar  nature  were  floating  in  the 


Chloroform  having  been 
continued  for  an  hour,  the 
loop  was  examined,  but  no 
absorption  had  taken  place. 


fluid. 


These  flocculi  were  found,  on  microscopic  examination, 

to  be  mainly  composed  of  epithelium, 
and,  when  the  gelatinous  coating  was 
scraped  off,  the  mucous  membrane 
beneath  it  was  found  to  be  deeply 
congested.  The  rest  of  the  intestine  was  intensely  congested, 

and  showed  patches  of  the  prune-juice 
coating  so  characteristic  of  the  mucous 
membrane  of  the  gut  in  peritonitis 
induced  by  the  injection  of  fluids 
into  the  abdominal  cavity. 


The  interior  of  this  portion 
was  lined  with  a gelatinous 
substance,  chiefly  composed 
of  epithelium,  and  when  this 
was  scraped  off 


the  surface  below  was  deep- 
ly congested ; so  was  the 
remainder  of  the  intestine, 
which  was  lined  with  the 
prime-juice  coating. 


Q. — A short  review  of  the  preceding  experiments. 

In  attempting  a short  analysis  of  the  preceding  series 
of  experiments,  it  will  perhaps  be  as  good  an  arrangement  as 
any  to  adhere  to  the  classification  already  adopted  in  their 
narration. 

1.  Thirty-three  experiments  have  been  described,  more 

or  less  in  detail,  in  connection  with 

The  number  of  animals  into  , , . , , . n , , .... 

whose  veins  cholera  fluid  had  the  introduction  of  small  quantities 

been  introduced.  , ,,  , . , . , e i i 

ot  the  alvme  discharges  oi  cholera 
patients,  unmodified  by  any  admixture,  into  the  veins  of 
dogs  of  various  size  and  age  ; whereas  seven  others  are  given 
in  which  the  choleraic  injecting  material  had  been  diluted 
with  water.  Thirty-two  dogs  were  made  use  of  in  carrying 
out  these  series  of  thirty-three  experiments,  one  dog  having 
been  resorted  to  on  two  occasions  for  the  same  purpose ; 
whereas  some  of  the  others  had  either  already  been  operated 
upon,  or  were  so  in  another  class  of  experiments  subsequently 
undertaken. 

In  these  thirty-two  experiments  sixteen  deaths  occurred  : 
The  rate  of  mortality,  about  tlm  teen  evidently  fiom  the  direct 
43  per  cent.  action  of  the  putrefying  material  exert- 
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eel  through  or  upon  the  blood ; two  apparently  from  shock, 
and  one  dog  was  killed  owing  to  erysipelatous  inflammation 
of  a severe  kind  attacking  the  wound.  These  are  consequent- 
ly left  out  of  the  calculation.  The  mortality,  therefore, 
resulting  from  the  direct  introduction  of  choleraic  dejections 
in  quantities  varying  from  two  to  six  drachms  may  be  set 
down  as  amounting  to  about  43  per  cent. 


A Table  showing  the  number  of  experiments  with  undiluted  choleraic  ma- 
terial, the  mortality , and  the,  principal  lesions  produced  by  its  introduc- 
tion into  the  veins  of  dogs. 


Ago  of  choleraic  material 
injected. 

lumber 
>{  Rxpe- 
•iments. 

Number 
of  Re- 
coveries. 

Number 

of 

Deaths. 

Number 
n which 
;h  intes- 
tines 
were 
iffected. 

Number 
n which 
the  peri- 
cardium 
was 

affected. 

Number 
u which 
mbolUm 
was  de- 
tected. 

Remarks. 

Quite  recent 

1 

... 

1 

... 

1 

One  day 

2 

2 

... 

i 

... 

Erysipelas  attacked 
the  wound. 

Two  days 

3 

3 

... 

... 

... 

Three  „ 

4 

1 

3 

3 

i 

... 

Four  „ 

11 

5 

6 

7 

2 

2 

Sis  „ 

1 

1 

... 

... 

... 

• 

Pleurisy  present  in 
one. 

Eight  „ 

1 

... 

1 

1 

... 

Ten  „ 

1 

... 

1 

... 

... 

Twelve  „ 

2 

1 

1 

... 

... 

... 

Death  from  shock. 

Fifteen  „ 

3 

2 

1 

1 

... 

... 

99  99  9 y 

Eighteen  „ 

1 

1 

... 

... 

Nineteen  „ 

2 

1 

1 

1 

... 

... 

Twenty -two  days 

1 

1 

... 

... 

... 

... 

Total  ... 

33 

17 

16 

14 

3 

3 

We  much  regret  that  the  experiments  on  perfectly  fresh 
choleraic  material  are  not  more  numerous,  a defect  which 
we  trust  to  remedy  very  shortly.  The  difficulty  has  been  to 
procure  a suitable  animal  when  an  opportunity  occurred  for 
resorting  to  the  experiment — to  obtain  a dog  as  it  is  to 
obtain  anything  else  at  the  moment  wanted  being  proverbially 
uncertain. 


r 39  j 


With  this  material,  one  and  two  days  old,  five  experi- 
ments were  performed,  but  all  the 
ri^^njectcd from  fto3  dogs  recovered  ; whereas  when  the 
days  old,  and  material  used  had  been  kept  for  three 

days,  three  out  of  four  dogs  experimented  upon  died  within 
from  three  to  six  hours,  and  with  well-marked  lesions  in  each 
of  them  which  will  be  referred  to  further  on.  It  so  happens 
that  in  all  four  of  these  experiments  the  same  material  was 
used ; it  was  obtained  from  a questionable  case  of  cholera, 
and  was  by  no  means  so  offensive  to  the  smell  as  is  generally 
the  case  with  choleraic  dejecta  after  being  kept  so  long. 

There  are  eleven  cases  recorded  in 
e to02o^nyloid.d;  also  from  which  the  choleraic  material  injected 

was  four  days  old  ; of  these,  six  died, 
or  about  54  per  cent.  In  one  of  the  animals  which  did  not 
die,  but  was  slaughtered,  it  was  found  that  well-marked 
intestinal  lesions  existed.  Twelve  experiments  are  likewise 
cited  in  which  the  material  used  varied  from  six  to  twenty- 
two  days  old.  Tour  of  the  dogs  died  from  causes  reasonably 
attributable  to  the  poisonous  action  of  the  material  intro- 
duced, whereas  two  (puppies)  died  of  shock. 

2.  Of  the  seven  cases  in  which  the  choleraic  material 

injected  into  the  veins  bad  been  more 

iemictamatCTmnd^asteinetro-  oi’  less  diluted  with  water,  two  died, 
duced,  37  per  cent.  which  will  be  equal  to  about  35  per 

cent.,  this  being  considerably  lower  than  the  mortality  when 
the  undiluted  material  was  resorted  to.  The  'post-mortem 
appearances  were  precisely  analogous  in  both  instances,  but 
these  will  be  referred  to  more  at  length  hereafter. 

3.  There  were  twenty-one  experiments  on  the  introduc- 

tion of  solutions  of  ordinary  alvine 
orSfyUfce^  discharges  carried  out ; nine  of  the 

introduced,  33  per  cent.  animals  died,  three  of  these  deaths  we 

attribute  to  shock,  which  for  the  sake  of  uniformity  we  also 
leave  out  of  the  calculation,  thus  leaving  six  deaths,  or  a 
mortality  a little  over  33  per  cent.,  about  2 per  cent,  less 
than  the  mortality  from  the  injection  of  the  diluted  choleraic 
material. 


M 
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A Table  showing  the  number  of  experiments  with  solutions  of  normal  alnine 
discharges , the  mortality , and  the  principal  lesions  induced  by  their 
introduction  into  the  veins  of  dogs. 


Ago  of  alvino 
solutions  injected. 

Nnmbor 
of  Expe- 
riments. 

Number 
of  Re- 
eovorios. 

Number 

of 

Deaths. 

Number 
in  which 
the  intes- 
tines 

were  af- 
fected. 

Number 
in  which 
the 

pericar- 
dium was 
affected. 

Number 
in  which 
the  embo- 
lism was 
detected. 

Remabks. 

One  clay 

4 

2 

2 

2 

... 

. . . 

2 died  from  shock. 

Two  days  ... 

3 

3 

1 

... 

... 

1 

Three  „ 

4 

3 

1 

... 

... 

1 

Pleurisy  occurred 
in  one. 

Four  „ 

8 

5 

3 

2 

Five  „ 

1 

1 

... 

... 

... 

Seven  „ 

1 

i 

... 

.... 

Total 

21 

12 

9 

5 

... 

1 

Four  experiments  are  cited  in  which  solution  of  fowl’s 

Result  of.  the  injection  of  blood,  filtered  and  unfiltered,  fresh 
other  organic  solutions.  and  decomposed,  had  been  introduced 

into  the  circulation  without  producing  the  slightest  result ; 
and  one  rather  remarkable  case  is  given  in  which  fluid  ob- 
tained from  the  abdominal  cavity  of  a dog,  in  whom  extreme 
peritonitis  had  recently  been  induced,  and  which  might  be 
supposed  to  be  highly  noxious,  produced  no  appreciable  effect ; 
all  the  organs  when  examined  twenty-four  hours  after  the 
operation  were  perfectly  healthy. 

In  carefully  looking  over  the  account  of  the  post-mor- 
tem lesions  which  occurred  in  the 
three  preceding  classes  of  experiments, 
we  are  struck  with  the  almost  constant  presence  of  intestinal 
complications,  varying  from  more  or  less  intense  congestion 
of  the  villi  and  intestinal  glands  to  complete  disorganisation 
of  the  greater  portion  of  the  mucous  membrane  of  the  small 
intestine,  its  epithelial  lining  becoming  completely  detached. 

With  respect  to  the  portion  of  intestine  thus  affected,  it 

will  be  observed  that  the  lesions  have 

Portions  of  intestine  affected.  be£,n  t()  the  BmaU  iutestille 


The  frequent  occurrence  of 
intestinal  lesions. 
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and,  in  the  generality  of  cases  to  its  whole  course  from  the 
duodenum  downwards,  except  for  a distance  of  from  one  to 
two  feet  above  the  ileo-coecal  valve,  a portion  which  in  almost 
every  instance  has  escaped  being  materially  affected.  We 
are  totally  unable  to  account  for  the  cause  of  this  exemption, 
and  have  "tried  in  vain  to  reconcile  the  phenomenon  with  any 
Exemption  of  th.  portion  1™°™  anatomical  peculiarities  of 

near  ileo-coecal  valve.  this  paiq  0f  the  gut.  We  Were  the 

more  surprised,  as  we  had  previously  observed  at  the 
autopsies  of  cholera  patients — a subject  which  we,  however, 
for  the  present  postpone — that  it  was  just  this  very  portion 
which  seemed  to  show  the  most  marked  tendency  towards 
the  congestions  which  every  now  and  then  are  observed  to 
be  present  in  this  disease.  Future  observation  may  modify 
this  impression,  but  we  venture  to  go  out  of  our  way  a little 
in  order  to  draw  attention  to  it.  In  no  instance  was  any 
tendency  to  special  affection  of  the  intestinal  glands  observed. 
The  stomach  and  the  large  intestine  have  in  nearly  all  the 
cases  seemed  to  us  to  be  quite  healthy. 


In  connection  with  these  observations  on  the  disorgani- 
ze osciiiatoria-like  vibri-  sation  which  the  small  intestine  is 
ones  in  the  intestines.  subject  to,  when  putrefying  matters 

are  injected  into  the  blood,  it  may  be  remarked  that  on  three 
occasions  we  observed  a great  number  of  vibriones  or  oscilla- 
toria-like  filaments,  embedded  in  the  mucus  which  lined  the 
intestine  after  the  substance  which  was  free  and  filling  the 
lumen  of  the  gut  had  been  wiped  away.  These  may  have 
existed  in  more  numerous  instances,  and  been  overlooked ; 
still  it  may  seem  strange  that  they  all  three  occurred  in  dogs 
into  whose  veins  the  dejection  from  a very  mild  or  even 
questionable  case  of  cholera,  above  referred  to,  as  having 
proved  so  fatal  had  been  injected.  We  have  deemed  these 

occurrences  as  worthy  of  attention, 
more  especially  when  taken  in  con- 
nection with  the  cases  of  mycosis 
intestinalis,  which,  we  understand,  are  prominently  alluded 
to  by  Professor  Parkes  in  his  Annual  Review  of  Hygiene  in 
the  recently  issued  Report  of  the  Army  Medical  Department, 
which  has  however  not  yet  reached  Calcutta.  We  shall 
certainly  continue  to  watch  closely  for  any  organisms  of  the 
kind  in  the  intestinal  canal  of  man  and  of  animals.  It  will 


Resemblance  between  these 
cases  and  those  of  mycosis  in - 
testinalia. 


be  seen  that  similar  actively  moving  vibriones  were  detected 
in  the  mesenteric  glands,  but  not  in  the  blood. 
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Whilst  tabulating  the  results  of  the  experiments  re- 
„ „ corded,  we  were  somewhat  surprised 

ance  to  the  effects  of  putre-  to  observe  that  when  a dog?  had  once 

tying  substances  observed.  , , ,, 

recovered  from  the  effects  oi  an 
operation,  succeeding  operations  had  not,  in  a single  instance, 
proved  fatal  to  it,  no  matter  whether  the  material  introduced 
into  its  veins  consisted  of  choleraic  or  non- choleraic,  or  of 
alternate  doses  of  these.  One  of  these  animals,  a healthy 
but  by  no  means  a very  large  dog,  was  subjected  to  four 
experiments,  a vein  in  each  limb  having  been  injected  and 
tied,  without  result ; another  was  made  use  of  on  three 
occasions  in  a similar  way,  and  ten  on  two  occasions,  all 
recovering  perfectly.  This  appears  to  us  to  argue  very 
strongly  in  favour  of  a predisposition,  on  the  part  of  animals 
at  all  events,  to  be  affected  by  septic  influences. 


There  were  comparatively  very  few  instances  in  which 

it  could  be  distinctly  noted  that 
ofc°s“saof embou?mnderanee  marked  embolism  had  occurred  ; not 

more  than  six  in  sixty-seven  experi- 
ments. All  the  dogs,  however,  were  not  killed  and  examined, 
consequently  secondary  diseases  may  have  become  developed 
in  them  afterwards. 


4.  We  have  recorded  twelve  experiments  on  the  effect 
Number  of  experiments,  of  injecting  the  peritoneal  cavity  with 
ducedaSo  tbeflUp1erit1onnen  solutions  of  organic  materials,  of  a 
cavit)y-  similar  nature  to  those  adopted  in  the 

experiments  just  referred  to.  Tour  consisted  of  choleraic 
material,  three  of  ordinary  alvine  discharge,  one  of  a 
decomposing  solution  of  beef,  and  four  of  peritonitic  fluid 
recent  and  decomposed.  Deaths  only  occurred  in  three 
cases,  namely,  two  after  the  introduction  of  fluid  which  had 
just  been  obtained  from  the  peritoneal  cavity  of  another  dog, 
and  one  after  the  introduction  of  a solution  of  decomposing 
ordinary  alvine  discharge,  the  remainder  were  all  killed 
within  twenty-four  hours  of  the  operation,  and  all,  whether 
they  died  or  were  killed,  presented  the  same  marked  lesion 
at  the  autopsy,  with  two  exceptions — one,  a dog  into  whose 
peritoneum  an  ounce  of  fresh  peritonitic  fluid  had  been  in- 
jected without  producing  any  special  symptom  during  life 
or  any  lesion  evident  after  death ; the  other  a case  in  which 
the  injected  material  consisted  of  a solution  of  choleraic 
discharge. 
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A Table  showing  the  number  of  experiments  in  which  decomposing  organic 
solutions  loere  introduced,  into  the  peritoneal  cavity,  the  mortality , and 
the  principal  lesions  produced. 


Naturo  of  solution  introduced. 

Number  of  Ex- 
periments. 

Number  of 
Deaths. 

Number  killed 
within  24  or 
48  hours. 

Number  in 

which  the 
peritoneum 
was  affected. 

Number  in 

which  the 
pericardium 
was  affected. 

Number  in 

which  the 
pleura  was 
affected. 

S3  o 

Tj  -*-» 

, o 

uA% 

o £ C 

•24:  2 2 

~*r  ~ <■> 
US 

Decomposing  beef-tea 

1 

... 

1 

... 

... 

..V 

l 

l’eritonitic  fluid 

4 

2 

2 

3 

2 

3 

Choleraic  dejection 

4 

... 

4 

4 

... 

3 

Normal  „ 

3 

1 

2 

3 

1 

... 

3 

Total 

12 

3 

9 

10 

3 

... 

10 

As  in  the  previous  series  of  experiments  with  decom- 
posing organic  solutions,  so  in  this, 

The  intestinal  lesion  pro-  ii  , • , i , , 

duced  materially  different  in  the  lUOSt  prominent  and  Constant 
this  series  of  experiments.  , , , -it 

post-mortem  phenomenon  observed 
was  the  affection  of  the  mucous  surface  of  the  small  intestines. 
The  lesion,  however,  appeared  to  us  to  he  of  a very  different 
nature ; in  fact,  the  mucous  membrane  itself  was  not  in  a 
single  instance  materially  affected,  but  a sanguineous  exuda- 
tion had  taken  place  giving  the  tube  of  the  gut  a more  or 
less  evenly  distributed  coating,  which,  when  carefully  peeled 
off  with  a forceps,  left  the  mucous  surface  and  its  epithelial 
lining  intact.  This  matter  was  on  each  occasion  very  care- 
fully looked  into ; and  the  substance  exuded,  as  well  as  the 
base  upon  which  it  was  spread,  were  subjected  to  careful 
microscopic  examination.  The  former  consisted,  almost 
entirely,  of  altered  blood  elements,  blood-crystals,  &c.,  but  no 
entire  red  corpuscle  could  be  detected,  whereas  the  mucus- 
surface  over  which  it  was  spread  consisted  of  the  unaltered 
structures  belonging  to  the  part. 

In  two  cases  in  which  the  intestines  were  particularly 

congested,  a loop  of  the  gut  was  tied 
whilst  the  animal  was  still  alive  but 
under  chloroform,  and  luke-warm 
water  injected  into  the  ligatured  portion  in  one  case,  and 
salt-and- water  in  the  other,  the  gut  in  both  cases  being 
returned  into  the  abdomen,  and  chloroform  being  continued 
for  an  hour.  When  subsequently  examined  it  was  found 
that  no  absorption  had  taken  place,  but  the  fluid  had  so 


Result  of  filling  isolated 
loops  of  congested  intestine 
with,  fluid. 
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macerated  the  mucous  membrane,  that  the  epithelium  had 
become  detached,  and  floated  in  flakes  in  the  fluid  which  had 
been  introduced,  and  in  one  of  the  cases  the  sub-jacent 
mucous  membrane  had  lost  all  appearance  of  congestion, 
whereas  it  was  found  to  have  retained  it  in  the  other.  In 
the  non-isolated  portions  of  the  mucous  surface,  the  small 
intestine  in  both  instances  was  intensely  injected,  otherwise 
the  structure  of  the  membrane  was  intact. 

It  may  be  remarked  that  in  this  series  of  experiments 
also,  a portion  of  the  intestine  for  a short  distance  above  the 
ileo-coecal  valve  was  not  materially  affected. 

In  connection  with  this  series  it  is  also  to  be  noted  that 
. Pericarditis,  more  or  less  distinct. 

Association  of  pericarditis  , ,.  „ 

•with  peritonitis,  but  not  with  was  observed  in  fully  one-lialf  of  the 

pleuritis.  ,,  , • t -i 

cases  ; that  portion  of  the  pericardial 
sac  in  immediate  connection  with  the  diaphragm  was  the  part 
usually  affected,  together  with  the  portion  immediately 
attached  to  the  sternum.  Perhaps  the  origin  of  this  may 
be  explained  by  one  of  the  series  of  Observations  on 
the  Anatomy  of  Serous  Membranes,  lately  published  by 
Drs.  Burdon  Sanderson  and  Klein,  which  shows  that 
when  various  colouring  matters  are  introduced  into  the 
abdominal  cavity,  the  lymphatic  vascular  system  of  the 
diaphragm  becomes  completely  injected,  as  also,  the  sternal 
vessels  and  sternal  glands. 

The  production  of  Pericarditis  but  without  the  co-inci- 

Intimate  connection  of  the  dent  OCCUlTeUCe  of  pleurisy,  by  the 
S thlo?y  0iwnheumauscm.c  injection  of  various  putrefying  sub- 
stances into  the  peritoneum,  is  especi- 
ally worthy  of  note,  seeing  that  the  opinion  is  strongly  held 
by  many,  that,  as  Lactic  acid,  when  injected  in  a similar 
way  (as  was  demonstrated  by  Dr.  B.  W.  Bicliardson),  pro- 
duces inflammation  of  the  serous  membrane  of  the  heart,  this 
acid  must  in  some  way  be  connected  with  the  phenomena 
observed  in  Eheumatism  if  not  in  reality  its  cause.  It  seems 


to  us  that  putrefying  substances  may,  on  the  same  grounds, 
lay  claim  to  a somewhat  similar  relationship. 

With  respect  to  the  nature  of  the  fluid  produced  by  the 
Microscopical  — , inflammation  which  had  been  brought 


r appearance  . 

of  the  peritonitic  fluid.  on  ]}y  p[ie  yarioUS  Organic  SOllltlOUS 

described,  it  may  be  observed  that  under  the  microscope. no 
difference  whatever  could  be  detected  between  the  fluids, 


beyond  that  in  some  cases  red  blood-corpuscles  formed  a 
more  prominent  feature  than  in  others,  but  this  increased 
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ratio  was  by  no  moans  confined  to  any  particular  class  of  the 
organic  solutions  which  had  been  introduced  into  the  abdomi- 
nal cavity.  In  the  fresh  condition  this  fluid  swarmed  with 
irregular  masses  of  bioplasm  exhibiting  great  activity,  and 
very  rapidly  undergoing  the  process  of  segmentation. 

1 When  the  fluid  produced  in  the  peritoneal  cavity  was 
transferred  to  the  abdomen  of  another  dog,  the  bioplastic 
bodies  in  the  resulting  exudation  appeared  to  us  to  have 
become  smaller  and  less  active  ; this  statement,  however,  we 
make  reservedly. 

With  regard  to  the  numbers  of  bacteria  present  in  this 
Relation  easting  between  fcid,  a fluid  by  the  way,  resulting 
and  dtk^elacpti^it1y  ofbtheeij£  from.  the  introduction  of  solutions 
flammatory  process.  generally  teeming  with  such  orga- 

nisms, we  are  convinced  that  no  material  increase  takes 
place  so  long  as  the  inflammatory  process  is  progressing 
actively.  It  will  be  observed,  on  reference  to  the  experi- 
ments bearing  on  this  matter,  that  in  several  instances  not  a 
single  bacterium  could  be  detected  in  the  recent  fluid,  and 
that  in  all,  the  numbers  present  appeared  to  bear  an  inverse 
ratio  to  the  number  and  activity  of  the  bioplasts. 

It  will  be  seen  that  this  series  of  experiments  also, 
^ failed  to  induce  lesions  or  phenomena 

The  bearing  of  these  expe-  „ 

riments  on  the  symptoms  identical  m nature  with  those  ot 

and  lesions  in  cholera.  , „ _ 

cholera ; nay  more,  the  affections  of 
the  intestine  here  present,  appeared  rather  to  be  the  result  of 
local  disturbance  of  the  circulation  excited  by  the  inflamma- 
tory action  induced  by  the  introduction  of  extraneous  matter 
into  the  peritoneal  cavity  than  of  the  action  of  any  specific 
agent ; in  this  series  likewise,  no  special  action  appeared  to 
be  excited  by  choleraic  as  contrasted  with  other  material. 
Taken  together,  the  entire  series  of  these  preliminary  experi- 
ments has  not  afforded  any  evidence  in  favour  of  the  exis- 
tence of  a specific  poison  contained  in  choleraic  excreta, 
peculiar  to  them  alone,  and  giving  rise  to  special  phenomena 
when  introduced  into  the  system.  The  number  of  our  expe- 
riments do  not  appear  to  us  to  warrant  any  definite  conclu- 
sion regarding  a difference  in  degree  in  toxic  influence 
between  the  two  classes  of  materials  ; they  merely  indicate 
the  absence  of  any  special  action  peculiar  to  one  and  absent 
in  the  other  when  introduced  into  the  system  by  special 
channels. 

It  must,  however,  be  evident  at  first  sight  that  the 
Their  practical  bearing  on  results  obtained  from  these  experi- 
samtation.  ments,  have  a most  important  practi- 
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cal  bearing  on  sanitation,  seeing  that  they  point  most 
distinctly  to  the  influence  of  decomposing  organic  matters 
in  the  production  of  intestinal  disease  ; and  show,  moreover, 
that  this  influence  may  exist  in  a most  potent  form  without 
its  presence  being  in  any  degree  proportionally  indicated  by 
the  amount  of  foetor  associated  with  it. 


PART  III. 


Points  of  difference  between 
lesions  in  experiments  and 
those  of  cholera  considered 
with  a view  to  future  modifi- 
cation. 


EXPERIMENTS  ON  THE  SECTION  OP  THE  SPLANCHNIC  AND 

MESENTERIC  NERVES. 

When  we  Lad  satisfied  ourselves  that  decomposing  organic 

matters  introduced  into  the  circula- 
tion exerted  the  special  if  not  specific 
actions  previously  described,  on  the 
intestinal  mucous  membrane,  but  an 
action  producing  lesions  materially  differing  from  those 
characteristic  of  cholera,  we  were  naturally  led  to  consider 
the  principal  points  of  dissimilarity  with  a view  to  ascertain 
whether  future  experiments  might  not  be  susceptible  of  any 
modifications  calculated  to  attain  more  consonant  results. 

In  doing  so,  one  of  the  most  striking  differences,  which 

Absence  of  increased  secre-  at  once  presented  itself  to  observation, 
tion  of  mtestmai  fluid.  0ne,  too,  in  regard  to  which  there 

could  be  no  debate,  was  the  almost  total  absence  of  any 
increased  secretion  of  fluid  from  the  mucous  membrane, 
however  profoundly  the  later  might  have  been  otherwise 
affected. 

We  had  then  to  consider  by  what  means  we  might  best 

promote  such  an  increased  secretion, 
so  that  by  combining  its  employment 
with  the  experiments  as  previously  performed,  we  might,  at 
all  events,  assimilate  the  conditions  in  the  two  instances  a 
little  more  closely  to  one  another.  The  secretion  of  fluid  might 
of  course  have  been  promoted  by  the  use  of  drugs  or  other 
media  introduced  into  the  system,  but  the  complexity  of  the 
subject  would  have  been  greatly  increased  by  such  a mode  of 
procedure,  and  we  therefore  decided  in  the  first  place  to  attempt 
to  attain  the  desired  end  by  means  of  direct  operative  inter- 
ference. It  next  became  necessary  to  determine  in  what 
that  interference  should  consist,  and  that  having  been  settled, 
to  test  with  care  the  effects  arising  from  its  influence,  when 
employed  alone,  before  proceeding  to  combine  it  with  any 
other  experiment. 

The  best  means  available  and  which  appeared  to  warrant 

a hope  of  success  was  section  of  the 
intestinal  nerves.  Moreau’s  celebrated 


Choice  of  means  of  inducing 
this  increased  secretion. 


Section  of  nerves  selected. 


N 
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experiment  on  section  of  these  nerves  showed  that  the  resultant 
paralysis  was  accompanied  by  a copious  secretion  of  watery 
fluid  from  the  mucous  membrane,  and  it  was  previously 
asserted  by  Pfluger  and  Nassc  that  the  splanchnic  nerves 
exerted  an  inhibitory  action  on  the  movements  of  the  small 
intestine,  so  that  there  were  fair  grounds  for  the  selection 
of  such  operations  with  a view  to  their  combination  with  the 
experiments  on  the  injection  of  organic  fluids  into  the  circu- 
lation. 


A. — Section  of  the  Splanchnic  Nerves. 

Before  proceeding  to  repeat  Moreau’s  experiment,  the 

Section,  of  the  splanchnic  effects  of  division  of  the  splanchnic 
nerves  tried  first.  nerves  were  carefully  tested,  seeing 

that  it  was  desirable,  if  possible,  to  obtain  a means  of  influen- 
cing the  whole  of  the  small  intestine  simultaneously,  and 
not  a mere  isolated  loop  or  loops  as  in  the  procedure  adopted 
by  Moreau.  The  difficulties  of  such  an  operation  are  con- 
siderable, and  cannot  be  overcome  without  some  practice,  for 
the  situation  of  the  nerves  is  such  that  injury  to  important 
vessels  and  viscera  is  very  easily  caused,  and  the  abdominal 
portion  of  the  nerves  in  the  dog  is  so  short  as  to  render  it  at 
first  a matter  of  difficulty  to  distinguish  and  isolate  such 

small  cords  as  they  are.  In  our  experi- 

Difflcuities  of  the  operation.  ments  the  greater  splanchnics  alone 

were  divided  as  the  lesser  nerves  are  very  difficult  to  secure, 
due  to  their  small  size  and  to  the  fact  that  there  is  no  such 
definite  guide  to  their  position  as  in  the  case  of  the  larger 
nerves.  This  guide  is  afforded  by  the  supra-renal  capsule. 
If  the  outer  edge  of  this  body  be  carefully  cleaned, 
the  greater  splanchnic  may  be  found  with  comparative 
case,  just  as  it  passes  beneath  it  to  enter  the  semilunar  gang- 
lion. The  main  difficulty  in  the  way  is  a vein  of  con- 
siderable size,  which,  near  the  gland,  lies  close  to  and 
almost  parallel  with  the  nerve,  and  which  is  very  liable  to  be 
injured  in  an  operation  performed  in  such  a narrow  space, 
and  affording  so  many  obstructions  to  the  free  access  of  light, 
as  is  the  angle  between  the  ribs,  the  diaphragm,  and  the 

Eight  operations  success-  transverse  processes  of  the  vertebra), 
fuiiy  performed.  Numerous  failures  first  occurred,  but 

eight  operations  were  successfully  performed  with  the  results 
shown  in  the  following  Statement  : — 
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No. 

Nerves  divided. 

Periods  of  survival 
alter  oporatiou. 

Results. 

i 

Right 

A few  minutes ... 

No  result. 

2 

Left 

1 hour 

Mucous  membrane 

dry. 

3 

Loft 

1 „ 

ii  ii 

pale  anti  dry. 

4 

Loft 

1 „ 

91  91 

11  1 

5 

Both 

i 

11  11 

11  1 

6 

Left 

1 „ 

11  IT 

11  11 

7 

Right 

» • 

11  11 

11  11 

8 

Both 

10  „ 

11  11 

dry. 

The  following  cases  have  been  selected  from  among  these 
Selected  cases  of  the  opera-  experiments  as  being  the  most  inter- 
tion-  esting  of  them  : — 


.Experiment  I.  (No.  5 ). — A healthy  young  pariah  dog 
was  put  under  the  influence  of  chloroform,  and  both  splanch- 
nic nerves  were  divided.  The  administration  of  chloroform 

Both  nerves  divided  with-  was  then  continued  for  half  an  hour 
out  result.  longer,  and  the  animal  subsequently 

killed.  The  mucous  membrane  of  the  small  intestines  was 
not  in  the  least  congested ; it  was  on  the  contrary  pale  and 
dry -looking,  and  the  cavity  of  the  gut  was  absolutely  devoid 
of  any  fluid  whatever. 

Experiment  II.  (No.  7). — A large  healthy  pariah  dog 
having  been  put  under  the  influence  of  chloroform,  the 
right  splanchnic  nerve  was  divided.  The  animal  was  killed 
9 h hours  after  the  operation  and  a post-mortem  examination 
performed  at  once.  The  external  surface  of  the  intestines 
was  somewhat  congested,  and  there  was  a little  absolute 
peritonitis  in  the  neighbourhood  of  the  wound,  but  there  was 

Bight  nerve  divided-  no  hardly  any  fluid  in  the  abdominal 
re.A*»”oXcoSS.aod-  caTit/.  Although  no  evacuations  had 
been  passed  subsequent  to  the  operation,  the  intestines  were 
found  to  be  empty,  and  their  mucous  surface  pale  and  dry. 
The  bladder  was  full  of  urine,  secreted  since  the  operation. 
This  was  carefully  examined  and  was  found  to  contain  a 
trace  of  albumen,  but  no  evidence  of  the  presence  of  sugar 
could  be  detected  in  it. 


Experiment  III.  (No.  8).— A healthy  pariah  dog  of 
average  size  was  put  under  the  influence  of  chloroform,  and 
both  greater  splanchnic  nerves  were  divided.  Ten  hours 
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afterwards  chloroform  was  again  administered,  and  the  ad- 
ministration continued  until  death  occurred.  An  immediate 

Both  nerves  divided  with-  pOS  t-11101  tcWI/  examination  Was  per- 
mit result.  formed,  the  abdomen  being  opened 

before  circulation  had  ceased.  The  intestines  were  pale 
externally,  and  the  mesentery  only  here  and  there  showed 
any  evidences  of  peritonitic  action.  The  intestines  were 
empty,  and  the  mucous  membrane  dry ; in  greater  part 
normal  in  appearance,  but  here  and  there  coated  with  a 
thin  layer  of  sanguineous  exudation. 

In  all  cases  careful  dissections  were  made,  in  order  to 
ascertain  without  doubt  that  no  mistake  existed  in  regard 
to  the  actual  division  of  the  nerves.  In  not  a single 
instance  was  there  the  slightest  evidence  of  any  increase  in 

„ „ „ the  secretion  of  intestinal  fluid ; on 

i\Ta  mproncPn  RPPVAT.inn  y 

caused  by  section  of  the  the  contrary  the  mucous  membrane 

nerves  in  any  case.  . • • i r> 

m the  majority  ot  cases  was  pale 
and  somewhat  dry  in  aspect.  In  no  instance  was  there  any 
affection  of  the  membrane  beyond  mere  small  patches  of 
congestion,  or  of  a thin  layer  of  sanguineous  exudation,  but 
not  more  marked  than  may  frequently  be  observed  in  post- 
mortem examinations  of  healthy  animals  which  have  died 
under  the  influence  of  chloroform  without  having  been 
subjected  to  any  operation,  and  which,  if  they  were  in  any 
degree  due  to  the  operations  in  question,  were  fairly  ascrib- 
able  to  the  irritation  and  tendency  to  inflammation  induced 
by  the  opening  of  the  abdominal  cavity  and  the  handling  of 
its  contents. 

Increased  activity  in  the  intestinal  contractions  was  in 

Nor  any  increased  activity  **0  Case  observed;  blltaS  this  Was 
in  the  mtestmai  movements.  nofc  subject  of  immediate  enquiry, 

and  as  the  openings  in  the  abdominal  parietes  were  closed  as 
rapidly  as  possible  on  the  completion  of  the  operation,  it 
may  well  have  occurred  and  yet  have  escaped  notice. 


B. — Section  of  the  Mesenteric  Nerves. 

These  experiments  having  failed  to  achieve  the  end  in 
experiment  re-  view,  it  was  still  necessary  to  repeat 
Moreau’s  experiment  exactly,  as  the 
possibility  remained  of  the  semilunar  ganglia  and  solar  plexus 
acting  as  an  independent  nervous  centre  in  regulating  the 
secretion  of  the  mucous  membrane. 


Moreau’s 
peated. 
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The  operation  in  this  ease,  although  in  some  respects 
apparently  much  simpler  and  more  easy  of  performance  than 
that  of  section  of  the  splanchnic  nerves,  is  yet  beset  with 
difficulties  peculiar  to  itself,  and  which  render  great  care  in 
its  performance  necessary.  The  nerves,  as  is  well  known,  lie 
close  to  the  vessels,  and  are  of  such  small  size  as  to  rend- 
er careful  dissection  necessary  in  order  to  secure  their 

thorough  division,  and  it  is  in  this 

Difficulties  of  the  operation.  that  the  difficulty  of  tlie 

operation  lies ; for,  if  the  vein  be  much  disturbed,  or  in  any 
way  ronglily  handled,  coagulation  of  its  contents  occurs 
at  the  isolated  portion,  and  is  followed  by  extreme  congestion 
of  the  mucous  membrane  and  mesentery,  with  extravasation 
between  the  layers  of  the  latter,  and  effusion  of  blood  into 
the  cavity  of  the  gut  to  such  an  extent  as  to  deprive  the 
observation  of  all  value  in  regard  to  the  point  immediately  at 
issue.  Cases  of  this  kind  will  be  given  in  detail  farther  on, 
and  the  matter  is  mentioned  here  only  with  the  view  of 
pointing  out  that  the  operation  is  by  no  means  so  simple 
and  easy  of  performance  as  might  be  supposed.  The  circu- 
lation in  the  portion  of  gut  under  operation  not  unfrequently 
ceases  for  a time  owing  to  another  cause — the  arterial  coats 
when  irritated  often  contract  to  such  a degree  as  to  occlude 
the  canal  of  the  vessel.  This  impediment  to  the  circulation 
is  however  of  no  moment  as  the  irritated  coats  soon  relax, 
and  the  current  of  the  blood  is  rapidly  restored. 

Sixteen  experiments  of  this  kind  were  performed,  the 

Sixteen  experiments  per-  lCSults  of  wlllcll  aie  sllOWn  in  tlie 


formed. 


following  Statement : — 
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No. 

Nature  of  operation. 

Periods  of 
survival  after 
operation. 

Results. 

1 

Moreau’s  operation 
Ditto  ditto 

1 

hour  ... 

No  result. 
Ditto. 

2 

Ditto  ditto 

Ditto. 

3 

4 

Moreau’s  operation  com- 
bined with  injection  of 
organic  fluid  into  the 
veins. 

3 

99  ... 

Ditto. 

5 

Moreau’s  operation 
Moreau’s  operation — 2 

1 

99  • • • 

Ditto. 

6 

7 

loops 

Moreau’s  operation  with 
injection  of  salt  and 

94 

99 

Ditto. 

water  into  the  loop.  . . . 

84 

>? 

Fluid  absorbed;  loop  empty. 

8 

9 

Moreau’s  operation 

1 

99 

Vein  plugged.  Deep  congestion. 

Ditto  ditto 

Ditto  ditto 

• ^2 

99  • • • 

Loop  distended  with  blood,  and  vein 
occluded. 

10 

Ditto  ditto 

10 

Ditto  ditto  ditto. 

11 

12 

Moreau’s  operation — 2 

loops. 

71 

99  ••• 

General  peritonitis.  Loop  containing 
a little  strawberry- juice  fluid. 

13 

a.  — Injected  with  water. 

b.  — Not  injected. 

Moreau’s  operation — 3 

loops 

9 

99 

a .  — Fluid  absorbed — empty. 

b.  — Distended  with  clear  serous  fluid. 

One  loop  distended  with  blood,  its  vein 

14 

Ditto  ditto — 2 loops. 

10 

99  • • • 

occluded.  Other  loops  empty. 

a.  — Injected  with  water. 

b.  — Not  injected. 

91 

99  • • • 

Both  loops  empty. 

15 

Moreau’s  operation 

91 

99  ••• 

Contained  fluid. 

1G 

Ditto  ditto 

8 

99 

Empty.  Mucous  membrane  dry. 

Before  proceeding  to  give  a more  detailed  account  of 
some  of  tlie  more  remarkable  of  these  cases,  and  more  espe- 
cially of  those  exceptional  ones  in  which  effusion  of  fluid 
really  did  occur,  it  may  he  well  to  point  out  a few  general 
facts  regarding  the  entire  series.  It  is  remarkable  that 

the  animals  subjected  to  operation 
gtSding^tM^serie^^f 1 expel  in  no  single  instance  showed  any  dis- 
riments.  tinct  evidences  of  suffering  during  the 

period  in  which  they  were  allowed  to  survive  the  operation. 
We  were  naturally  averse  to  keep  them  alive  longer  than 
necessary,  and  at  first  only  kept  them  for  an  hour  or  two, 
continuing  the  administration  of  chloroform  throughout. 
When,  however,  such  experiments  were  found  only  to  pro- 
duce negative  results,  we  were  necessarily  constrained  to 
prolong  life  for  some  time,  lest  these  might  have  been  due 
to  the  shortness  of  the  interval  elapsing  between  the  opera- 
tion and  death. 

Very  little  peritonitic  action  was  set  up  in  the  majority 
of  instances,  and  in  those  in  which  peritonitis  did  occur  to 
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any  extent,  it  was  usually  ascribablc  to  an  extra  amount  of 
handling  or  injury  of  the  viscera  incident  on  some  accident 
...  * in  the  course  of  operation,  as,  for  ex- 

cases.  ample,  on  haemorrhage  from  the  ves- 

sels occurring  during  the  separation  of  the  nerves,  or  on  the 
pluo-o-ino-  of  the  vein  with  coagulura,  and  the  resultant  ex- 
treme congestion  of  the  gut  and  fold  of  mesentery  supplied 
by  it.  When  general  peritonitis  had  occurred  to  any  extent 
the  mucous  membrane  of  the  gut  presented  patches  of  mucus 
of  a prune-juice  colour  such  as  is  ordinarily  present  in  such 
cases,  but  these  were  not  localised  to  the  loop,  the  nerves  of 
which  had  been  divided,  nor  was  there  any  effusion  of  fluid 
into  the  gut. 


The  following 

Illustrative  cases. 


cases  have  been  selected  as  affording  illus- 
trations of  the  various  phenomena 
observed  as  results  of  the  operation : — 


Operation  described. 


Experiment  IV  {No.  6 ). — A healthy  young  pariah 
dog  was  put  under  the  influence  of  clioloroform,  and  an 
incision  having  been  made  along  the  middle  line  of  the 
abdomen,  the  cavity  was  opened  and  a loop  of  the  small 
intestine  drawn  out.  The  vessels  supplying  the  central  por- 
tion of  this  loop  were  then  carefully  cleaned,  and  every  thing 
resembling  a nervous  filament  divided.  Ligatures  were  then 

applied  round  the  intestine  at  the 
terminal  twigs  of  the  vessels,  the  ac- 
companying nerves  of  which  had  been  divided,  and  finally  a 
loop  of  intestine  on  either  side  was  ligatured.  The  three 
ligatured  loops  were  now  returned  to  the  abdomen,  and 
another  portion  of  the  small  intestine  having  been  taken  out 
was  treated  in  exactly  the  same  way.  The  second  set  of 
ligatured  loops  was  next  returned  to  the  abdomen,  and  the 
wound  in  the  parietes  carefully  stitched  up. 

The  dog  rapidly  recovered  from  the  influence  of  the 
chloroform,  showed  no  indications  of  pain,  and,  9^-  hours 
after  the  operation,  appeared  to  be  quite  cheerful  in  spite  of 
having  six  loops  of  its  intestines  firmly  ligatured,  two  of 
which,  moreover,  had  their  nervous  supply  divided. 


Chloroform  was  again  administered,  and  continued  until 
death  occurred.  The  abdomen  was  opened  before  circula- 
tion had  ceased,  and  was  found  to  contain  about  an  ounce  of 
serous  fluid,  but  there  were  no  evidences  of  general  peritonitis. 
The  ligatured  loops  of  intestine  were  next  laid  open,  but 
were  found  in  no  way  to  vary  from  one  another,  whether 
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their  nervous  supply  had  been  divided  or  not.  They  were 

all  empty,  and  of  a reddish  brown  ap- 
pearance internally,  due  to  sanguine- 
This  staining  extended 
uninterruptedly  from  the  highest  ligatured  loop  to  a little 
beyond  the  coecal  extremity  of  the  lowest  one.  Above  the 
upper  ligature,  the  mucous  membrane  of  the  gut  was  pale 
and  somewhat  more  moist  than  in  the  ligatured  loops. 


1st  case : no  result. 


ous  staining  of  the  normal  mucus 


Experiment  Y {No.  8). — A strong  healthy  pariah  dog 
was  put  under  the  influence  of  chloroform,  and  three  loops 
of  intestine  were  ligatured  as  in  the  preceding  experiment, 
the  nerves  of  the  central  loop  being  as  before  divided  whilst 
those  of  the  lateral  loops  were  left  intact.  The  intestine 
was  then  returned  to  the  abdomen  and  the  wound  sewed  up. 

After  the  lapse  of  an  hour  the  abdomen  was  again 
opened,  and  the  ligatured  loops  were  examined.  The  vein 
of  the  central  loop  had  become  occluded  with  coagulum, 

which  had  caused  extreme  congestion 
veai^  extreme  ccmgestion.tlie  of  the  corresponding  portion  of  the 

gut,  but  beyond  this  congestion  no 
other  difference  existed  between  the  central  and  the  two 
lateral  loops. 


Experiment  VI  {No.  9). — A large  healthy  pariah  dog 
was  put  under  the  influence  of  chloroform,  and  the  division 
of  the  nerves  of  a loop  of  intestine  performed  in  the  usual 


manner. 

Nine  hours  and  a half  subsequently  the  animal  was  kill- 
ed with  chloroform,  and  the  abdomen  opened.  The  ligatured 
loop,  the  nerves  of  which  had  been  divided,  was  distended 
like  a sausage,  and  of  an  intense  black  colour.  There  was 
extreme  extravasation  along  the  lines  of  the  vessels  in  the 
corresponding  portion  of  mesentery,  and  the  layers  of  the 
latter  close  to  the  intestine  were  widely  separated  by  a wedge- 
. . nf  shaped  mass  of  tarry  blood.  The 

3rd  case:  occlusion  of  tlie  I i.  l l *4-1 

vein : sanguineous  effusion.  cavity  of  the  gut  WRS  distended  With 

black  blood,  and  the  tissues  of  its  walls  were  infiltrated 
and  thickened  with  similar  fluid.  This  extreme  congestion 
and  extravasation  had  been  caused  by  the  complete  occlusion^ 
of  the  vein  by  coagulum  at  the  site  of  the  section  of 

the  nerves. 

Experiment  YII  {No.  1G). — A small  pariah  dog  nas 
put  under  the  influence  of  chloroform,  and  the  operation 
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of  section  of  tlie  nerves  of  a loop  of  the  small  intestine  per- 
formed in  the  usual  way. 

After  an  interval  of  eight  hours,  chloroform  was  again 
administered  until  death  ensued,  and  an  immediate  post-mor- 
tem examination  was  then  performed. 

There  was  no  peritonitis.  Not  the  slightest  difference 

could  be  detected  between  the  cen- 

4th  case:  no  result.  {.ral  ligatured  loop  of  intestine  in 

which  the  nerves  had  been  divided,  and  the  two  lateral 
ones  in  which  they  remained  intact.  The  mucous  surface 
was  exceptionally  dry. 

A careful  dissection  was  subsequently  made  of  the  por- 
tion of  mesentery,  including  the  divided  nerves,  and  the 
division  was  found  to  have  been  almost,  if  not  absolutely 
complete. 

Experiment  VIII  {No.  14). — A healthy  pariah  dog 
was  put  under  the  influence  of  chloroform,  and  the  nerves 
of  two  loops  of  the  small  intestine  were  thoroughly  divided. 
Into  one  loop  (a),  an  ounce  of  tepid  water  was  then  inject- 
ed, whilst  the  other  loop  {b)  was  left  empty. 

Nine  hours  and  a quarter  subsequently  the  animal 
was  killed,  and  the  intestines  were  examined  at  once.  The 
interior  of  the  first  loop  {a)  was  empty,  the  mucous 
membrane  being  moist  and  covered  with  a layer  of  soft 
^ ^ . mucus  of  a sanguineous  hue.  The 

5th  case : absorption  m one  ...  p 

other  non-secretion  111  the  interior  oi  the  second  loop  (o)  was 

also  empty,  but  the  mucous  membrane 
was  in  this  case  dry  and  much  less  congested  than  that 
of  the  portions  of  intestine  on  either  side  of  the  ligatures. 

The  congested  state  of  the  mucous  membrane  was 
probably  due  to  the  fact  that  a considerable  amount  of  peri- 
tonitis had  been  caused  by  the  operation. 

Experiment  IX  (Ao.  12). — A large  healthy  pariah 
dog  was  put  under  the  influence  of  chloroform,  and  the  two 
nerves  of  loops  of  the  small  intestine  were  divided  in  the 
usual  way.  Into  one  loop  (a)  an  ounce  of  water  was  inject- 
ed, whilst  the  other  (6)  was  left  empty. 

N ine  hours  afterwards  the  animal  was  killed,  and  a post- 
mortem examination  was  performed  at  once. 

The  former  loop  of  intestine  ( a ) was  empty,  and 

oth  ce : absorption  in  one  contained  merely  a little  sanguine- 
other. accre*iion  01  fluid  111  thc  ous  mucus,  but  the  latter  {b)  was 

fully  distended  with  clear  serous 
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fluid,  containing  a few  small  pale  yellowish  flocculi.  The 
mucous  membrane  was  soft  and  of  a macerated  aspect. 

No  mistake  could  have  been  made  as  to  the 
identity  of  the  two  loops,  as  they  had  been  carefully 
distinguished  by  means  of  different  ligatures,  both  ends 
being  cut  short  in  one  case,  whilst  one  end  was  left 
uncut  in  the  other.  The  flocculi  contained  in  the  serous 
fluid  were  examined  microscopically,  and  were  found  to 
consist  of  a molecular  basis  crowded  with  bioplasts  of  all 
sizes,  and  exactly  resembling  the  flocculi  occurring  in  chole- 
raic dejecta. 

Careful  dissections  of  the  nerves  were  made  in  both 
cases.  In  neither  were  they  entirely  divided,  but  the 
remaining  nervous  connections  were  decidedly  greater  in  the 
second  loop  (b)  than  in  the  first  (a). 


Experiment  X (No.  15). — A large  healthy  pariah  dog 
was  put  under  the  influence  of  chloroform,  and  the  nerves 
of  a loop  of  intestine  were  divided  in  the  usual  way.  The 
animal  was  killed  9f  hours  afterwards,  and  a post-mortem 
examination  was  performed  at  once. 

The  central  loop  of  intestine  contained  brownish  fluid. 
The  mucous  membrane  of  the  two  lateral  loops  was  very 
„ ^ dry,  and  was  coated  with  a layer  of 

7 th.  case : secretion  of  fluid.  , " . , , . . . , 

brownish  material  identical  m colour, 
and  probably  in  nature,  with  that  dissolved  in  the  fluid  in 
the  central  loop,  of  which  the  nerves  had  been  divided.  A 
careful  dissection  was  made  of  the  nerves,  and  it  appeared 
that,  whilst  the  main  trunks  had  been  freely  divided,  one  or 
two  lateral  connecting  loops  of  some  size  remained  intact. 

The  two  last  cases  are  peculiarly  instructive  and  note- 
worthy, inasmuch  as  they  appear  to  demonstrate  a fact  which 
had  never  previously  been  experimentally  determined,  namely, 
that  the  relation  which  the  secretion  of  the  small  intestines 
bears  to  their  nervous  supply  is  strictly  analogous  to  that 

which  has  long  been  known  to  hold 
tin^Sfcestina? 'secretion^ana-  in  regard  to  tlie  Secretion  of  the  sub- 
secretion0  of^°sub-mgaxmSy  maxillary  gland  and  its  nervous 
gland'  supply.  It  was  an  ascertained  fact 

that  partial  paralysis  of  that  gland  induced  liypcr-secretion, 
whilst  total  paralysis  diminished  the  secretion,  but,  in  as 
far  as  we  can  ascertain,  it  was  a matter  of  mere  conjectural 
probability  that  the  same  held  in  regard  to  the  small  intes- 
tines also.  The  importance  of  the  determination  of  this 
point  in  reference  to  the  pathology  of  cholera  is  very  great, 
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as  it  appears  to  indicate  partial  paralysis  of  the  intestines  as 
one  of  the  most  important  lesions  in  the  disease.  What  the 
nature  of  the  nervous  filaments,  which  respectively  inhibit 
and  promote  the  intestinal  secretion,  is,  remains  undeter- 
mined, and  is  a problem,  the  solution  of  which  necessarily 
involves  many  difficulties,  hut  it  is,  at  all  events,  a step  in 
the  right  direction  to  ascertain  that  filaments  with  these 
different  functions  actually  do  exist. 

There  is  another  point  in  connection  with  the  pathology 
of  cholera  on  which  some  additional  light  appears  to  have 
been  thrown  by  the  above  investigations.  The  increased 

secretion  of  intestinal  fluid  in  the 
c ire ui a ti o r?  ac [fuse ^anguine-  disease  lias  been  ascribed  by  some  to 

mechanical  obstruction  to  the  current 
of  the  capillary  circulation,  but  our  experiments  appear  to 
indicate  that  mere  obstruction  to  the  circulation  causes 
sanguineous  effusion  and  not  liyper-secretion. 

Time  has  not  as  yet  sufficed  to  allow  of  any  extended 
series  of  experiments  regarding  the  effect  of  division  of  the 
nerves  combined  with  injections  of  organic  fluids  into  the 
circulation,  but  we  trust  that  the  time  expended  in  following 
out  the  above  preliminary  enquiries  may  not  be  deemed  to 
have  been  wasted,  seeing  that  the  latter  have  afforded  some 
additional  information  in  regard  to  the  action  of  the  cause 
inducing  that  series  of  phenomena  which  in  the  aggregate 
constitute  cholera. 

We  cannot  conclude  this  Report  without  expressing  our 
own  sense  of  the  imperfections  under  which  it  labours.  Both 
in  the  planning  and  execution  of  the  experiments  we  are 
well  aware  that  there  are  no  small  defects,  but  we  trust  that 
in  any  estimate  which  may  be  formed  of  them,  the  very 
many  difficulties  incidental  to  such  work  in  India  may  not 
be  left  altogether  out  of  sight. 
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